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C H A P T E R  I 
O V E R V I E W  OF THE R E S E A R C H
A. I n t r o d u c t i o n . This re se a r c h  grew out of an e x a m i n a t i o n
of the I n t e r l i b r a r y  Lo an  P r o c e d u r e  M a n u a l  p u b l i s h e d  in 1970
by the A m e r i c a n  L i b r a r y  A s s o c i a t i o n  (ALA) w h i c h  contains the
f o l lowing statement:
It is as s u m e d  that each l ibrary  will pro v i d e  the 
res ource s to meet the study, inst r u c t i o n a l ,  i n f o r ­
m a t i o n a l  and norm al re se a r c h  needs of its users, 
and that r e q u e s t s  for m a t e r i a l s  from ano t h e r  library 
will be li mited to u nu sual i t e m s . . ..( 6 8 ,p . 2 )
That stateme nt  implie s the r e s p o n s i b i l i t y  to de t e r m i n e  those
needs and as s u m e s  that l i b raries have the a bi lity to do so.
But, in fact, do they? In a un iv ersity,  the facu lty
q u a li fied to teach  the va r i o u s  pr og r a m s  of study should k n o w
wha t m a t e r i a l s  are requir ed. The libra rians , k n o w l e d g e a b l e
about the l i t e r a t u r e s  per t i n e n t  to those pr ogr a m s  of study,
should also k n o w  what is required. But once the basi c
c o ll ection  of m a t e r i a l s  has been assembled , i n c l u d i n g  the
c lassi c works, texts and journals,  how does the l ibrary
kn ow that its r e s p o n s i b i l i t y ,  sta ted above, r e a l l y  has be en
met ?
B. The P r o b l e m . The U n i v e r s i t y  library a c t u a l l y  has
1
r e l a t i v e l y  few me a n s  of ass essing use, demand, or the needs 
of its users for p a r t i c u l a r  materials. The means g e n er ally 
a v a i l a b l e  are an alyses of s ta tistic al  data routine ly 
g a t h e r e d  for re p o r t i n g  purposes. The st a t i s t i c a l  data 
i n c l u d e  counts of c i r c u l a t i o n  of ma t e r i a l s  for use o utside 
the library, re que s t s  for loans of m a t e r i a l s  from other 
li bra ries, and p u r c h a s e  order s t a t i s t i c s .(2) Ea ch of these 
has c e r t a i n  l i m i t a t i o n s  as a means of a s s e s s i n g  in f o r m a t i o n  
n e e d s .
C i r c u l a t i o n  st atistics are li mited to ma t e r i a l s  
w h i c h  the l i b r a r y  alr ead y owns and w h i c h  can be used o u t ­
side the library. Thus the data cannot be used to assess 
need for materials not owned or whic h do not circulate. 
I n t e r l i b r a r y  lo an and pu rchase order stat is tics are limited 
to input of items w h i c h  meet the crite ria and r e s t r i c t i o n s  
of p o l i c i e s  a l r e a d y  in effect. Such polic ies  may exclu de 
from these se rv ices certain categor ies of users and c er tain  
types of m a te rials.
Time d e l a y s  inherent in loan and order p r oc ed ures  
m ay  further li m i t  the valu e of these stat is tics in a s s e s s ­
ment of user needs. The a d d i t i o n  of new items to the 
li b r a r y ' s  c o l l e c t i o n  by these mean s entails ve r i f i c a t i o n ,  
clerical, and m a i l  pro ce d u r e s  wh i c h  can involve delays 
r an gi ng from three to six weeks or more. The va lue to the 
user of some items of needed in f o r m a t i o n  may be d i m i n i s h e d  
or e n t i r e l y  lost due to this delay. Be ca use  of the limita-
cions, wh ich exclude some users and m a t e r i a l s  by policy, 
and others b ec au se of the delays, certain ne e d s  m a y  nev er  
enter the sys te m to be reflecte d by c i r c u l a t i o n  or request 
types of data. The p r o b l e m  can be s u mmari ze d as follows: 
the various  sources on use avail able from li b r a r y  ope ra ti ons 
are  limited in their ca pac it y to show need for m a t e r i a l s  
whi ch the library does not own, wh ich do not circulate , or 
which, becau se of pr oce dures , policies or delays, are not 
re flected in the library's op era ting data. To au gment that 
data, a met ho d for de t e r m i n i n g  use of m a t e r i a l s  is neede d 
from sources other than those of the li br ary's operations.
And to show the types of needs for m a t erials the m e t h o d  for 
de te rm i n i n g  the use should relate the use to s p e c i f i c  criteria,
C. Ob 1 a c t i v e s . The o b j e c t i v e  of the r e s e a r c h  was to develop 
a m e t h o d  using ALA's s t a te me nt of the i n t e r l i b r a r y  loan code 
pol icy as the crit eria for the data on use. This is a 
pr ac ti cal standard of criteria since all u n i v e r s i t y  librari es  
have either adopted the code themselves or are g o v e r n e d  by 
it w h e n  they b o r r o w  fr om other libraries a d o p t i n g  it.
Th e r e f o r e  it is n a t i o n a l l y  accepted and a p p l i c a b l e  to any 
spe cific  u n i v e r s i t y  library.
The objectives for develo pin g the m e t h o d  we re to 
p ro vi de data on the use of ma ter ials which:
1 . meet the n a t i o n a l l y  accepted st andard  by 
relating use to the study, instruc tional.
Inform a t i o n a l  and n o r m a l  r e s e a r c h  needs;
2 . are obtai ned fr om sourc es o u t s i d e  the library 
o pe rat ing  system, to avoid the limitations 
inherent in the dat a c o l le cted from  wit hi n  
the system;
3. augment  data co l l e c t e d  fr om w i t h i n  the 
library system;
4. r e late the use of m a t e r i a l s  to the group 
of users of those m a teri al s, to aid the 
library in d e t e r m i n i n g  needs for mater i a l  
w h e n  programs, budgets, or ot he r matters 
related to that group w i t h i n  the system 
change;
5. assess the needs for n ew  forms and formats;
6 . reflect the usef ul  life of the m a t e r i a l  in 
relation to the u s e r s ’ needs, sinc e u n i v e r ­
sities tend not to collect and retain
m a t erials wh o s e  u s ef ulness is h i g h l y
ephemeral; and
7. would be w i d e l y  a p p l i c a b l e  in u n i v e r s i t y  
situations, el i m i n a t i n g  the n e e d  for costly 
re pe t i t i o n  of data c o l l e c t i o n  efforts, to 
enhance its cost eff ec tiv e n e s s .
D. The R e s e a r c h  M o d e l . To me et  the r e s e a r c h  o b jec ti ves a 
three  part data-ba se  mod el was d e v eloped w h i c h  combines the
use of a qu e s t i o n n a i r e  and two ci ta ti on counts. The word
"mod el"  used here does  not refer to a m a t h e m a t i c a l  formula.
It r e f e r s  to a p r o t o t y p e  of the d a t a - b a s e  p r o c e d u r e s  wh ich  
w e r e  designed,  a pp li ed to an a c a d e m i c  library situation, 
and d e m o n s t r a t e d  e x p e r i m e n t a l l y  to test the as s u m p t i o n s  and 
pr oce dure s.  The word "mode l" is us ed in this sens e t h r o u g h ­
out this discus sion.  The mo d e l  re qu i r e s  the li br ary to 
i d e n t i f y  the m a t e r i a l  and user grou p on w h i c h  the data are d e ­
sired. This make s it p o s s i b l e  to rel at e use of m a t e r i a l  to 
the users. The m o d e l  is appli ed as follows:
1. A q u e s t i o n n a i r e  is a d m i n i s t e r e d  to the user 
group ;
a. to d e t e r m i n e  their use of the m a t e r i a l  
related to aca de mic activitie s,  in order 
to r e l a t e  their use to instruc ti onal,  
i n f o r m a t i o n a l  and n o r m a l  r e s e a r c h  needs; 
and
b. to d e t e r m i n e  the j o u r n a l s  r e g u l a r l y  read 
by the group. This makes it p o s s i b l e  to 
use those jo ur nals as a basis for a 
c i t a t i o n  count.
2. A c i t a t i o n  count is p e r f o r m e d  on the jo urnals 
read by the user group. This ma k e s  it possib le  
to assess po t e n t i a l  i n f o r m a t i o n  needs of the 
group, ba sed on the r a t i o n a l e  that the users 
wi ll tend to refer to such c i t ations for i n f o r ­
mation. This r a t i o n a l e  is d i s cu ss ed in the
following chapters, and was tested in the 
course of the research.
3. An o t h e r  ci tation  count is pe r f o r m e d  sampled 
from a n a t i o n a l  in dexing source. This makes  
it po ss ible to asse ss ne eds for study and 
instruction. The r a t i o n a l e  for this is 
derived from Gross and Gross' o r i g i n a l  d e v e l o p ­
m e n t  of the c i t a t i o n  count t e c hni qu e for this 
purpose, and is d i s c u s s e d  in later chapters.
The three data sources, the q u e s t i o n n a i r e  and two 
c it a t i o n  counts from di f f e r e n t  samples  of journals,  in 
comb inat ion :
1 . relate use to the n a t i o n a l  standard;
2 . or iginate f r o m  out s i d e  the lib r a r y  op e r a t i n g  
system;
3. differ from  data c o l lect ed  from c i r c u l a t i o n  
and other stat i s t i c s  w i t h i n  the library;
4. relate use of a specific m a t e r i a l  to a sp ecific 
user group;
5. can be a pplied  to any materia l,  form or format 
capable of bein g cited;
6 . can be m a n i p u l a t e d  to r e f l e c t  u s eful life of 
m a t erials cited, by r e l a t i n g  the date  of the 
m a t e r i a l  to the date of the p u b l i c a t i o n  citing 
it ; and
7. can provide data c a p a b l e  of being
shared among universi ties. The natio n a l 
sample used for the second ci tation count  is 
not rela ted to the local faculty but only to 
that f a c ul ty's field of work. There fore, that 
data in str u m e n t  is nati on al in source and also 
n a t i o n a l  in scope, with results u s a b l e  anywhere. 
Local fa c u l t y  v a r i a t i o n s  can be tested among 
the s haring  u n i v e r s i t i e s  by appl ying only the 
q u e s t i o n n a i r e  and faculty sample citat i o n  
count. Two fu rther pos sibili ti es exist:
a. that the na ti o n a l  results can be used 
alone by anot he r un iv e r s i t y  as a rul e- o f -  
thumb, or n a t i o n a l  overview, of needs for 
the m a t e r i a l s ;  and
b. u n i v e r s i t i e s  can share r e s p o n s i b i l i t i e s  
for var i o u s  subject f i el d/ user group data 
bases. For example, use of technical reports 
by en g i n e e r s  have been examined in the 
e xp e r i m e n t  to test the mo d e l  at the 
U n i v e r s i t y  of Oklahoma. The libra ry at 
U n i v e r s i t y  X, elsewhere, might re c e i v e  the 
data, and in exchange, ex amine use of patent 
l i t e r a t u r e  by chemists, sending the results 
to the U n i v e r s i t y  of Ok la ho ma Li brary for 
e x a m i n a t i o n  of the Che mi stry D e p a r t m e n t ' s  
needs. Such shared results are not limited.
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of course, to a o n e - t i m e  or o n e - i n s t i t u t i o n  
effort. Ten or m o r e  u n i v e r s i t y  librar ies  
mi g h t  agr ee to sh are among themselves, each 
s u p p l y i n g  data on a d i f f e r e n t  m a t e r i a l / u s e r  
group. A  u n i v e r s i t y  migh t choose to pu bl ish  
r es ults of its data c o l l e c t i o n  efforts  for 
all to use. A c en tr al c l e a r i n g h o u s e  could 
be es t a b l i s h e d  to p r o v i d e  pooled efforts to 
co n t r i b u t o r s  of the data.
E. Sc op e of the S t u d y . The r e s e a r c h  mo d e l  is limited in 
scope to data on use re quired  by u n i v e r s i t y  lib raries  to 
ass es s the needs of their users. The d a t a - b a s e  mod e l  d e s i g n ­
ed to meet the re se arch ob je c t i v e s  requir es the sp ec ifi c a t i o n  
of a group of users and a type of material. For the 
r e s e a r c h  experiment, the user group selecte d was the field 
of engineering. It is a field in which most unive r s i t i e s  
p r o v i d e  at least the ba che l o r ' s  degree. Ma ny p r o v i d e  
advan c e d  study pro gra ms on the m a s t e r ' s  or do ct o r a l  level. 
Th er efore, as a test field, it is w i d e l y  a p p l i c a b l e  to many 
univ ersities.
The type of m a t e r i a l  chos en for the test was the 
t e c hn ical report of fed erally s p o nsor ed  research. These 
re ports w e r e  selec ted for testing the model on the follo wing 
basis: (1 ) it was d e s ir ab le that the test should d emo ns trate
that the model could be applied to resources other than 
boo ks and journals; (2 ) the reports are studies on a wide
v a r i e t y  of s o ci al and sc ientific problems in wh ich the 
federa l go ve r n m e n t  has an interest; (3) the same pr ob l e m s  
are likel y to be of interest to faculty m ember s and other 
ac ademic li br ary users, and technica l reports of these 
studi es may h a v e  direct use for acad em ic research; (4) the 
te chnical repo rt form has been in use in limited n umbers 
for ma ny years b ut received its ma jo r impetus for wider 
a d o p t i o n  only dur in g and since World War II. The refore, 
in co mp a r i s o n  to printed books, a v a i l a b l e  since the 
f i f t e e n t h  century, and journals, av a i l a b l e  since the 
s e v e n t e e n t h  century, it can be c o n s i d e r e d  a new and 
de ve l o p i n g  form; (5) the reports are a v a ila bl e in mic ro f i c h e 
format, first pr op os ed as a con ven ient library i n f o r m a t i o n  
stor age  d e v i c e  by Fremo nt Rider in 1944 and s t a n d a r d i z e d  by 
the federal g o v e r n m e n t  for its ag en cies in the 4 x 6  size 
as re ce n t l y  as the ni net e e n  s i x t i e s . (58) Th e r e f o r e  these 
r e p r e s e n t  a r e l a t i v e l y  new format, one w h i c h  re quires  the 
use of a reading m a c h i n e  and hen ce  one not us u a l l y  reflecte d 
by ci r c u l a t i o n  statistics.
The s p e c i f i c  reports included for test pu rpo s e s  are 
the uncl a s s i f i e d  reports of the A t om ic E n ergy C o m m i s s i o n  
(AEG), the N a t i o n a l  Ae r o n a u t i c s  and Sp a c e  A d m i n i s t r a t i o n  
(NASA), and the N a t i o n a l  Tec hn ical I n f o r m a t i o n  S e r v i c e  
(NTIS). Included in NTIS are its functions, 1946 to present, 
ac co mp lished  by its predece ssor agencies, the P u b l i c a t i o n s  
Board, the O f fice  of Te chnic al  Service, and the C l e a r i n g ­
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ho u s e  for F ederal S c i e n t i f i c  and Te c h n i c a l  Information.
The sc op e is limited to these not b ec ause they re p r e s e n t  
the onl y repor ts of a c a d e m i c  in terest but be ca use they 
r e p r e s e n t  a s u b s t a n t i a l  n u mber of a v a i l a b l e  fe deral reports, 
a w i d e  v a r i e t y  of r e s e a r c h  topics, and all are a v a il ab le  
to l i b raries  by v a r i o u s  p u r c h a s i n g  methods,
F. Ne ed  for the S t u d y . The in cr e a s i n g l y  i n t e r d i s c i p l i n a r y  
n a t u r e  of m u c h  of the l i t e r a t u r e  and the dy namics of c h a n g ­
ing d i s c i p l i n e s  tend to cause c ha nges in the p r o g r a m s  of 
study. Further, the changes occur wi th  v a r y i n g  f r e q u e n c i e s  
amo ng d i f f e r e n t  d i s c ipl in es, and w i thin a single di sc ip l i n e , 
and are d e p end en t on c o m b i n a t i o n s  of c i r c u m s t a n c e s . (17) The 
u n i v e r s i t y  is a d yna mi c o r g a n i z a t i o n  with a need to adapt 
to c ha nges as they occur in d i s c ip li nes, in personnel, and 
in p r i o r i t i e s  of the inter n a l  and exter nal envir onmen t.  The 
li brary  also needs to be able  to adapt in order to serve 
this dynamic, cha ng i n g  organ i z a t i o n .  Therefore, it requi res 
the me an s for sensing  and as s e s s i n g  the v a r i o u s  changes  in 
i n f o r m a t i o n  needs to be able  to supply mat e r i a l s  that are 
s u i t a b l e  to the c u r r e n t  stat e of the org anization.
The funds for purchase, space, staffing, and 
c o l l e c t i o n  m a i n t e n a n c e  of la rge bod ies  of m a t e r i a l s  are 
n e c e s s a r i l y  large and any d e c i s i o n  to adjust or alter 
p ol ic i e s  or servi ces is one to be car ef ully considered.  It 
is assume d for pur po ses of this d i s c u s s i o n  that any such 
d e c i s i o n  is not made sole ly  by the library manager. The
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u n i v e r s i t y  climat e is such that u n i v e r s i t y  h i g h - r a n k i n g  
a d m i n i s t r a t i v e  per sonnel, f a c u l t y  commit tees,  and i n d i v i d u a l  
f a c u l t y  m e m b e r s  n o r m a l l y  p a r t i c i p a t e  in such d e c i s i o n s  to . 
v a r y i n g  degrees. The a b i l i t y  on the part of l i b r a r y  m a n a g e ­
ment, therefore, to pres en t d a t a  in support of r e c o m m e n d a ­
tions for  the n e c e s s a r y  fun din g is oft en cr itical to the 
l i b r a r y ' s  a b i l i t y  to meet its r e s p o n s i b i l i t y ,  as stated 
above, and to p rovid e qua l i t y  ser v i c e  to its users,
G. S u m m a r y . The re se a r c h  was d e s i g n e d  to test a mod e l  
w h i c h  can  be used to su pport r e c o m m e n d a t i o n s  for sup ply of 
m a t e r i a l s  and services, b y  p r o v i d i n g  data on l e vel s of use 
of a p a r t i c u l a r  type of m a t e r i a l  by those in a p a r t i c u l a r  
field. The m o d e l  itself is not limi ted to the field and 
m a t e r i a l  chos en  for the experi ment. It was d e v e l o p e d  after 
a s e a r c h  of the l i t e r a t u r e  w h i c h  co v e r e d  the v a r i o u s  topics 
of selection, data sys tem s in librar ies, a c q u i s i t i o n  
p o l i c i e s  and procedures, the l i t e r a t u r e  on t e c hn ic al reports, 
and the c i t a t i o n  count technique. A d i s c u s s i o n  of the 
l i t e r a t u r e  is pr esented  in the ne xt  chapter.
CHAPTER II
L I T E R A T U R E  STUDY
A. The Librar y C o l l e c t i o n . The u n i v e r s i t y  libra ry provides 
a coll ectio n of ma t e r i a l s  to sup port u n i v e r s i t y  functions. 
Wi l s o n  and Tauber expres se d its p u r p o s e  as con servation, 
i n s t r u c t i o n  and r e s e a r c h . (80) Carter  and Bo nk include d 
suppo rt of the cur riculum, p r o v i s i o n  for libera l education 
apart from the curriculum, and su pp or t of gr ad uate and 
fa cul ty research. They stress ed that u n i v e r s i t i e s  are more 
h e a v i l y  committed to fa cul ty  r e s e a r c h  than are c o l l e g e s .(14) 
C o l l e c t i o n  buil ding in the u n i v e r s i t y  librar y h i s t o r i c a l l y  
has relied he av il y on careful s e l e c t i o n  w i t h  p r i o r i t y  given 
to mat erial s deemed to have la sting value. The se l e c t i o n  is 
ba sed  on: (1 ) ac tual e x a m i n a t i o n  of the m a t e r i a l s  themselves,
or of critical reviews; and (2 ) k n o w l e d g e  of the literature, 
the courses of study of fe r e d  by the university,  and the 
s pec ial research int erests of the f a c u l t y . (5,12,14,56 ,59,78) 
As changes occur, i n f o r m a t i o n a l  needs shift. The r e f o r e  
l i br aries need meth o d s  for a s s e s s m e n t  of trends and changes 
w h i c h  may affect the use and de m a n d  for materia ls. The 
data ac cum ula ted for ro ut i n e  r e p o r t i n g  p r ocedure s are
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sources used for such assessment. Th e s e  are d i s c u s s e d  in 
the following sections.
B. C i r c u lati on  S t a t i s t i c s . M c G r a t h  examin ed the co r r e l a t i o n 
between m a t e r i a l s  c i r c u l a t e d  and those used in- house to 
establish the v a l i d i t y  of c i r c u l a t i o n  s t at is tics as an 
indicator of use. His finding s in d i c a t e d  a c o r r e l a t i o n  
between the subj ect  ca te g o r i e s  of books and jo urnals left 
on tables and those, circu lated. For pur po s e s  of his study 
he assumed that books re s h e l v e d  by the user after a m o m e n t ’s 
ex am in ation did not cons t i t u t e  " u s e . "(48) M c C u l l o u g h  
questioned this a s s u m p t i o n  and the v a l i d i t y  of c i r c u l a t i o n  
statistics on the f o l lowin g basis: if the user co ns iders a 
w o r k  as having po ssi b l e  pe rti nen ce, examin es it, and then 
rejects it, this c o n s t i t u t e s  use and use w i t h  a p u r p o s e . (47) 
M c G r a t h  further a t t emp te d to show that c i r c u l a t i o n  
data can be used for the sp ec ific p u r p o s e  of d e v e l o p i n g  a 
selection policy. He de v e l o p e d  su bj ect pr ofi les of teach ing 
programs and ma t c h e d  them to the books circulated, those 
left on tables, and the l i b r a r y ’s ho ldin gs  of those subjects. 
He found that books w h i c h  m a t c h e d  the profile s w e r e  more  
likely to be charged out than not, m o r e  like ly  to be 
charged out than left on tables, and more likely to be 
removed from shelves than n o t . (49) These findings tend to 
su b s tantia te  K n a p p ’s findi ngs  and Lu b a n ' s  stat ements that 
student use of library m a t e r i a l s  is c lo sely relat ed to
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cou rs e w o r k  and to faculty attitudes  toward m a t e r i a l s .(38, 
39,43)
F us si er and Simon used c i r c u l a t i o n  data to co nclude 
that i m m ed iate past use is the best single p r e d i c t o r  of 
futu re u s e . (27) V a l u a b l e  as that is, the use of c i r c u l a t i o n  
st at isti cs  is q u e s t i o n a b l e  as a pr e d i c t o r  for te chnical 
reports, the m a t e r i a l  selected for the r e s e a r c h  experiment.
A study of ci r c u l a t i o n  policies of ac ad emic li braries ma de  
by the A m e r i c a n  Lib r a r y  A s s o c i a t i o n  indicated that re po rts 
w e r e  not s e p a r a t e l y  coun ted in c i r c u l a t i o n . (3) The only 
study locat ed wh i c h  in cluded c i r c u l a t i o n  stat is tics for 
tech nic al r ep or ts was one made of the E n g i n e e r i n g  Li b r a r y  
at Stanford University. The study examined ci r c u l a t i o n  
d u r i n g  three A u t u m n  quarters, 1965, 1967 and 1970. I n i ti ally  
techn ica l reports ac c o u n t e d  for ten percent of total c i r ­
culation. The n u m b e r  of reports ci rc u l a t e d  increa se d for 
e a c h  period studied, but the perce n t a g e  of total c i r c u l a t i o n  
they r e p r e s e n t e d  dropped to six percent by the end of the 
study. D u ri ng that time however the h a r d c o p y  c o l l e c t i o n  
of reports was repl a c e d  w i t h  microfich e. Since m i c r o f i c h e  
requires the use of readin g machin es  this migh t account for 
the drop in the p e r c e n t a g e  of circu lation. It lesse ned the 
p r o b a b i l i t y  that these statistics r e f lected actual use of 
the m a t e r i a l .( 6 )
C . Int e r l i b r a r y  L o a n s . In ter l i b r a r y  loan request s for
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m a t e r i a l s  from other lib raries  pr o v i d e  a no ther source  of 
da ta w h i c h  ref lec t the needs of the li b r a r y ' s  users.
N e w  and Ott d e s c r i b e d  severa l studies m a d e  of inter- 
li b r a r y  loans, mo st of them l imi te d to p e r i o d i c a l  requests. 
(54) The li m i t a t i o n s  of their own study were  stated as 
f ol low s :
It does not attempt to e v a l u a t e  the u n i v e r s i t y  
li b r a r y ' s  c o l l e c t i o n  in suppo rt of the u n d e r ­
g r a d u a t e  curriculum . It does not take into 
c o n s i d e r a t i o n  those users who find the library 
c o l l e c t i o n  lacking  and go els ewhere. It ma k e s  no 
jud g m e n t s  of h ow m u c h  re se a r c h  should be going on 
in the variou s d e p a r t m e n t s  of a uni ve rsity, though  
it r ev eals some i n t e r e s t i n g  ind ic ations of the 
w i d e  v a r i a t i o n  of these ac tiv ities . It does 
attempt  to m e a s u r e  q u a n t i t a t i v e l y  h ow we ll the 
library  c o l l e c t i o n  serves the need s of its 
f ac ul ty and graduat e students who find it ne c e s s a r y  
to s e arch for m a t e r i a l  through  the use of inter- 
library  l o a n s . (54,p p . 277-278)
C e r t a i n  l i m i t a t i o n s  are in he re nt to i n t e r l i b r a r y  
loan data: (1 ) lib r a r y  policy often exclu de s c ert ai n
m a t e r i a l s  and types of users from this service, for ex ample 
the u n d e r g r a d u a t e  user (35); (2) the i n t e r l i b r a r y  loan  p r o ­
cess n o r m a l l y  includes v e r i f i c a t i o n  of the facts of p u b l i ­
c a t i o n  for the item requested, i d e n t i f i c a t i o n  of a likely 
source, cleri c a l  p r o c e d u r e s  for typing forms, mail time to 
the p r o s p e c t i v e  o w n e r - l i b r a r y , l o c a t i o n  and pul l i n g  from the 
shelf, p h o t o d u p l i c a t i o n  if the item is a jo u r n a l  ar t i c l e  or 
a few pa ges of a work, mail time to the r e q u e s t o r - l i b r a r y , 
c l e r i c a l  p r o c e d u r e s  for not ing receipt, and n o t i f i c a t i o n  
to the r e q u e s t i n g  u s e r . (67,68) This occupies c o n s i d e r a b l e
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elapsed time, of t e n  from three to six weeks. Del ays  can 
be caused by the mails, by b a c k l o g s  in p h o t o d u p l i c a t i o n  
laboratories , and by the n e c e s s i t y  of r e p e a t i n g  some of 
the proce ss if the item is not a v a i l a b l e  at the first 
pr o s p e c t i v e  source. Be c a u s e  of this delay, re quests  for 
m a n y  items whi ch  are n e e d e d  quickly, e.g., w i t h i n  a week 
or two, m ay ne v e r  be s u b mi tted to the i n t e r l i b r a r y  loan 
sy st em and th e r e f o r e  w i l l  nev e r  be counted.
D. O r d e r s . The e x a m i n a t i o n  of l i b r a r y  ac q u i s i t i o n s ,  im to t o , 
pr ob ab ly re fl ects e s t a b l i s h e d  poli c i e s  of the lib rar y rather 
than the sp eci fi c needs of i n d i v i d u a l s  or grou ps  of users. 
Sp ec ial orders, i n c l u d i n g  the indiv i d u a l  r e q u e s t s  for use 
for a specific pu rpose, are m o r e  lik ely  to re f l e c t  chang es  
in trends or demands. Ho w e v e r  these are s u b j e c t  to the 
same policy r e s t r i c t i o n s  and p r o c e d u r a l  dela ys  as inter- 
li br ar y loans. T h e r e f o r e  the same l i m i t a t i o n s  as a ss es sment  
devices exist in these data as in the i n t e r l i b r a r y  loan 
requests.
In addi t i o n  to those l i m i tat io ns, D e P e w  has noted that 
ac q u i r i n g  a title on request is not a d v a n t a g e o u s  if the 
ju dg m e n t  of the r e q u e s t o r  is u n k n o w n  or poor and su ggest ed  
that the "power base" of the r e q u e s t o r  will a f f e c t  the 
d e c i s i o n  to order the r e q uested  i t e m . (19)
No study was found w h i c h  ex amines in d e ta il either 
the in terl ib rary loan or special  order data in terms of
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r ef l e c t i n g  chang ing needs of users to provide data 
sp ec if ically  for se l e c t i o n  decisions.
E. Li br ary A c q u i s i t i o n  P o l i c i e s  and M e t h o d s . The se l e c t i o n  
of library materials, as a d y n a m i c  process r e s p o n s i v e  to 
deve lo ping needs, is n e c e s s a r i l y  rel at ed to the m a c h i n e r y  
and metho ds of the a c q u i s i t i o n  process. In day to day 
library practice  the desi re  to purch a s e  only c a r e f u l l y  
selected m a t eri al s of c o n t i n u i n g  valu e must s o m e h o w  be 
bala nce d with the realities  of curre nt demand and the 
ne cessity of gettin g the m a t e r i a l  into the li b r a r y  w it ho ut 
undue delays. In the last t h ir ty  ye ar s pu rchas e plans have 
been de vel ope d to ac quire n e e d e d  m a t e r i a l s  and el i m i n a t e 
the expense and delay of i n d i v i d u a l  item orders. (14,23,31, 
45,47,59,63) Various plans, re ferred  to as a p p r o v a l  plans, 
g at hering plans, the G r e e n a w a y  Plan, or blo ck  buying, 
involve au to ma tic receipt of m a t e r i a l s  by con tr act or 
stan din g order wi th  deal ers  or publishers. The a s s u m p t i o n 
is that, based on e x a m i n a t i o n  of past purch ases, the 
majority of ma t e r i a l s  in p r e d e t e r m i n e d  subject groups or 
from specific publ isher s will  be n e ed ed  in the collection.
The selection p r i nciple opera t e s  thr oug h the opt io n to 
return or discard unwanted items.
A r g u m e n t s  a gain st  such plans h a v e  been based on:
( 1 ) the question of d e s i r a b i l i t y  of p r e s e l e c t i o n  by suppliers,
i.e., whi ch  items will be sent for approval; and (2 ) w hethe r
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li b rar ie s will, in fact, discard books a l r e a d y  paid for on 
a b l o c k  b u yi ng  basis but whi c h  they wo ul d not have  s e l e c t e d  
o t h e r w i s e . (21,59)
Tho s e  who favor such plans have  pointed to: (I) the
sh or t a g e  of ex p e r i e n c e d  perso nne l to keep a br east of all 
pu bl i c a t i o n ;  ( 2 ) the time lag and unequ al c o v e r a g e  of 
r e v i e w  m e d i a  on w h i c h  selections are based; (3) the 
d e s i r a b i l i t y  of h a v i n g  mater ia ls on hand and re a d y  for use 
w h e n  d e m a n d  occurs; and (4) the cost ben efi ts a c c r u i n g  
from p l a c i n g  a few orders instead of many i n d i v i d u a l  item 
orders. (31,45,62,63)
The ar g u m e n t s  for and against bl oc k b u y i n g  seemed  
p a r t i c u l a r l y  p e r tine nt  to technical reports since: ( 1 ) it's
u n l i k e l y  that the reports received would be ex am ined  
i n d i v i d u a l l y  by l ib ra ry personnel, i.e., " s e l e c t e d "  after 
receipt, e s p e c i a l l y  if receiv ed on mic rofi ch e; ( 2 ) as a 
group, even those from w i t h i n  a single source, they cover 
such a wide va r i e t y  of subjects that indiv i d u a l  s e l e c t i o n  
by su bj ect  s p e c i al ists on the library staff mi g h t  pre sen t 
un u s u a l  probl ems of ov e r l a p p i n g  r e s p o n s ibiliti es ; (3) p r e ­
s e l e c t i o n  by sup pliers such as NTIS, of p r e d e t e r m i n e d  
categ or ies, is subje ct to the same cri ti cism as other 
pu bl is hers' plans; (4) critical reviews of these r eport s 
s e l d o m  appear, anno u n c e m e n t  being limited u s u a l l y  to b i b l i o ­
gr a p h i c  i d e n t i f i c a t i o n  and abstracts of content; (5) the 
d e s i r a b i l i t y  of h a v i n g  these items on hand to fill
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potential need  as it occurs a s s u m e s  the librar y' s abil ity 
to assess the extent of such need. This a b i l i t y  to assess 
need, assumed in the A LA i n t e r l i b r a r y  loan code statement 
quoted in Chapter I, is the crux of the p r o b l e m  und er  d i s ­
cussi on and the basis of the researc h.
Nev erthe le ss, elaps ed time of se ve ral  weeks betwe en 
o rd ering and r e c ei ving a s i n g l e  r e p o r t  is a fairly strong 
argu men t for a c q u i r i n g  re po rts  on a b l o c k - b u y  basis. The 
strongest ar gu men t ag ai nst this m e t h o d  is the basic questi on 
of their v a l u e  to the l ibr ar y collec tion.
The vi ew that the li br ary c o l l e c t i o n  should contain 
on ly mater ia ls  with p e r m a n e n t  v a l u e  is typifi ed by the 
following statement made  by Ash:
. . . in an a c a d e m i c  l i b r a r y  no a s s i g n m e n t s
for s e l ec ti on poli cy  shou ld be d e l e g a t e d  to 
any facult y or library c o m m i t t e e  m e m b e r  of w h a t ­
ever rank. His v i e w  of f u tu re  r e s e a r c h  use of even 
current li te r a t u r e  is . . . f r e q u e n t l y  very
limited, even blind. (Italics added) (5, p . 129)
F . Review of the L i t e r a t u r e  R e g a r d i n g  the Valu e of 
Te chnical R e p o r t s . Lack  of reviews, and the abs e n c e  of 
r ef er ee ex a m i n a t i o n  b e f o r e  p u b l i c a t i o n ,  m a y  cause negat ive  
attitudes. Brea r l e y  noted that w h i l e  the reports m a y  not 
be refereed, the w o r k  being r e p o r t e d  is su b j e c t e d  to initial 
and ongoing s c r u t i n y  wh ere c o n t r a c t  or grant funds are 
i n v o l v e d . (10) His statem ent, howev e r ,  is u n l i k e l y  to chang e 
n e g a t i v e  att itudes, since those  p e r f o r m i n g  the ongoing  
scru tin y are u sua ll y the same i n d i v i d u a l s  who co nt r a c t e d  for
20
the research to be perfo rmed. O t hers  who hold  n e g a t i v e
vi e w s  of the v a l u e  of the r ep orts feel the p u b l i c a t i o n
form is ephemeral, and that thos e w i t h  l astin g valu e will  be
issu ed  s u b s eque nt ly in r e f e r e e d  jo urnals. This v i e w  is
o p e n  to question. The repor t of the P r e s i d e n t ' s  Scien ce
A d v i s o r y  Co mmi tte e of 1963 (r eferred to by its Chai r m a n ' s
na me  as the W e i n b e r g  Report) noted that:
In [some] cases in formal re po rts  are given 
no status; they are a l l e g e d  to be not w o r t h  
re ta in ing as part of the p e r m a n e n t  record 
unless their conte nts fi nally a p p e a r  in a 
standard h a r d - c o p y  journal. W h e t h e r  this 
po sit i o n  is tenable even  in the ba sic sciences 
is open to question; it c e r t a i n l y  is no longer 
tenable in t e c h n o l o g i c a l  d e v e l o p m e n t . (74,p . 19)
The National S cie nc e F o u n d a t i o n  (NSF) also q u e s t i o n e d  the
v i e w  of technical reports. Gray 's  d i s c u s s i o n  of that
study included the findings, put here  in list form for
c o n v e n i e n c e  :
1. The reports do includ e s u b s t a n t i a l  amo unt s 
of si g n i f i c a n t  s c i e n t i f i c  inf ormation.
2. Fewer than half the rep or ts studied 
ap pe ar ed as part of the p u b l i s h e d  literature.
3. The p u b l i c a t i o n  time lag for those that did 
appear av er aged a year and a half w i t h  lags 
up to four years.
4. O n e - f o u r t h  of all the re po rts  studied  we re  
consi d e r e d  to con t a i n  p u b l i s h a b l e  i n f o r m a t i o n  
wh i c h  had not be en p u b l i s h e d  by the end of 
four years.
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5. A m o n g  the reports not c o n s i d e r e d  p u b l i s h a b l e  
by j ou rn al edito rs was p o t e n t i a l l y  v a l u a b l e 
data and nega t i v e  e x p e r i m e n t a l  r e s u l t s . (30)
This  last point is of p a r t i c u l a r  interest. It is p r o b a b l y 
not at all unusua l to fail to submit n e g a t i v e  e x p e r i m e n t a l  
re s u l t s  for jo u r n a l  pu blica tion. Yet such  results m ay have 
a gre a t  deal of va l u e  to r e s e a r c h e r s  w o r k i n g  on si mi lar 
p r o bl em s, either in terms of time saved or by p r o v i d i n g  the 
o p p o r t u n i t y  to reev a l u a t e  a p r o p o s e d  method.
This and the other fin dings of the NSF study p r o v i d e  
e v i d e n c e  that reports not r e p u b l i s h e d  in j o u r n a l s  are 
w o r t h  retaining. Further, the time lag in such r e p u b l i c a t i o n  
i n d i c a t e s  that those r e p u b l i s h e d  will be u n a v a i l a b l e  for 
c o n s i d e r a b l e  time, and some of the data nev e r  available.
The p e r s i s t e n c e  of a t t i t u d e s  a s s o c i a t e d  w i t h  the 
t e c h n i c a l  reports m a y  arise from three factors: (1) in the
l at e 1940s, w h e n  Wo rld War II r e s e a r c h  was d e c lassifi ed , 
a n n o u n c i n g  and d i s s e m i n a t i n g  the reports was in its infancy. 
M a n y  re s e a r c h e r s  p r e v i o u s l y  u n a b l e  to p u b l i s h  due to w a r t i m e  
r e s t r i c t i o n s  p u b l i s h e d  their r e s e a r c h e s  in p r e s t i g i o u s  
journals. This may have cau sed  the d i s t i n c t i o n  b e t w e e n  
t e c h n i c a l  reports as " u n p u b l i s h e d "  and j o u r n a l  ar ticles  as 
" p u b l i s h e d "  information; (2) cond i t i o n s  s l o w l y  change d in 
d i s s e m i n a t i o n  p r o c e d u r e s  th ro ugh the n i n e t e e n  fifties and 
n i n e t e e n  sixties. Im p r o v e m e n t  in a n n o u n c e m e n t  and a v a i l ­
a b i l i t y  of tec hnical reports woul d tend to lessen the need
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to r e p u b l i s h  the ma ter i a l  in journ al  form; (3) the reports 
h a v e  b e e n  w i d e l y  a v a il able in standa rd  format, for a mi ni mal  
p r i c e  for the indi vidual reports, since the nin et e e n  sixties. 
I m p r o v e m e n t s  in indexing and a n n o u n c e m e n t  h ow ever are slow, 
d i f f e r e n t  agencies' efforts have var ied , and some agencies 
h a v e  be en  very i n c o nsis te nt from year to year, causing 
c o n s i d e r a b l e  confusion. T h e refore  it is not s u rpr is ing that 
at t i t u d e s  about technical reports still tend to reflect the 
s i t u a t i o n  as it was ten or twenty ye ar s ago. As re ce nt ly 
as 1970 Gillies summ ar ized the status of technical reports 
as follows:
To the scientist . . . who feels closely
identified with  tr ad itiona l j o u r n a l  literature, 
the technical report is a b as tard form . . . .  Thus 
it appears to be an unproper part of the sci en ti fic 
archive, but to resea r c h  and d e v e l o p m e n t  w or ke rs . . . 
the report is quite somethi ng else. It can 
pr o v i d e  such a w o rke r with  a prompt  and timely 
a n n o u n c e m e n t  of signi fi cant te c h n i c a l  dev elop ments 
. . . it usually pro vid es a c o m p r e h e n s i v e  t r e a t ­
ment of an app lication;  it is m o r e  likely to include
n e g a t i v e  results than is a j ourn al  article; and its
contents, if useful to him at all, can of te n be
im m e d i a t e l y  exploited. . . .(2 9,p . 154)
The a d v a n t a g e s  of the form re ferred  to in the latter part 
of this stateme nt are u n l i k e l y  to be real i z e d  in the 
ac ad em ic c o m m u n i t y  if the at titude of the faculty is 
r e p r e s e n t e d  by Gillies' first sentence. The library  p r e ­
su m a b l y  would ex per i e n c e  little if a ny pr es sure from faculty 
to p r o v i d e  m a t eria ls  they regard as "an unpr o p e r  part of the 
sc i e n t i f i c  archive" w h e t h e r  they use them or not.
However, it is the library m a n a g e r ’s re sp o n s i b i l i t y
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to change  or shift pr io r i t i e s  if changes in the m a t er ia ls  
and their use w a r r a n t  it. The l a c k  of data in the system 
to reflect sh ifting needs  of fa culty and others does not 
r e move  the r e s p o nsi bi lity. One w ay  of d e t e r m i n i n g  shifts, 
changes, or co nt i n u i n g  needs for m a t e r i a l s  is to de termine 
their use. A m e t h o d  for doing this is the c i t a t i o n  count.
G. The Citation C o u n t . This te c h n i q u e  was used by Gross 
and Gross in 1927 to e xam in e c h e m i s t r y  j o u r n a l s . (8,76,80)
The authors re as oned that to train  st udents b o t h  to u n d e r ­
stand the science of c h e mi stry and to be able to c o n t r i b u t e  
to its progress t hr ou gh re sea r c h  one should look at the tools 
w h i c h  those in the field of chemic al r e s e a r c h  were  using.
By basi ng selecti on  of li brary jour n a l s  on a list made up 
from the compos ite res ea rc hers ' use one could avoid the bias 
w h i c h  might be pr es ent in a list of im po rt ant chemical 
jo u r n a l s  compiled by any one person. T h e r e f o r e  they tab­
ulat ed  the r e feren ce s cited in the latest v o l u m e  (1926) of 
the Am er ican Che m i c a l  Society J o u r n a l , and from the tabu la tion 
d r e w  up a list of the jo ur nal title s mo st  used by re searchers 
in d ica te d by fr e q u e n c y  of citation. Their m e t h o d  was 
ap p l i e d  by others over the ye ars to study jo urnals in other 
f i e l d s . (11,25,80)
1. As s u m p t i o n s  of the C i t a t i o n  C o u n t . B rod ma n e x a m ­
ined the citation count method in 1944 from the standp oint 
of its u nd er lying a s s u m p t i o n s .(13) These  she stated as:
a. The valu e of a p e r i o d i c a l  to a prof e s s i o n a l
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w o r k e r  is in direct p r o p o r t i o n  to the 
number of times it is cited.
b. The j ourn al  or jo ur nals u s e d  as the ba se 
for the t a b u l a t i o n  are r e p r e s e n t a t i v e  of 
the entir e field.
c. If more than one jo u r n a l  is used as a base, 
all of them can be w e i g h t e d  e q u a l l y . (13, p . 479)
To test the a s s u m p t i o n s  she h y p o t h e s i z e d  that if a p e r i o d i c a l  
is v a l u a b l e  to p r o f e s s i o n a l  wo rk ers in direct p r o p o r t i o n  to 
the n u m b e r  of times it is cited, then a list of p e r i o d i c a l s  
a c t u a l l y  con side re d v a l u a b l e  by p r o f essio na l w o r k e r s  in a 
fiel d should a p p r o x i m a t e  a list obtaine d by a c i t a t i o n  count 
as used by Gross and Gross. Therefore, she a s s e m b l e d  a 
c o m p o s i t e  list of p h y s i o l o g y  journals ranked in or d e r  of 
i m p o r t a n c e  by the fac ult y m em bers of the D e p a r t m e n t  of 
Ph ysio l o g y ,  Co l l e g e  of P h y s i c i a n s  and Surgeons, C o l u m b i a  
U n i v e rs ity, w h i c h  she called the D e p a r t m e n t a l  list. For 
c o m p a r i s o n  she used two other rank ed  lists, b o t h  a s s em bl ed 
from ci ta ti on counts. O ne was from the A n n u a l  R e v i e w  of 
P h y s i o l o g y , called the A n nual R e v i e w  list. T he  ot h e r  was 
a c o m p o s i t e  of ci tat ions from three important n a t i o n a l  
j o u rn al s,  one Am erican, one British, and one Ge rman, called 
the N a t i o n a l  journ als list. Usin g the Spea r m a n  R a n k  
C o r r e l a t i o n  C o e f f i c i e n t  to compare the eleven t o p - r a n k e d  
j o u r n a l  titles from each, she o b t a i n e d  the f o l l o w i n g  results:
a. comp ar ison of the A n nual R e v i e w  list to the
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D e p a r t m e n t a l  list, p = .573;
b. c o m p a r i s o n  of the A n n u a l  R e v i e w  list to the 
N a t i o n a l  journa ls  list, p = .764;
c. com pa r i s o n  of the N a t i o n a l  j o u r n a l s  list to 
the D e p a r t m e n t a l  list, p = .618.
In her discu s s i o n  of the r es ul ts she stated that a c o r r e ­
la ti on  was ±1.00, and that a res ul t of ±.75 wou ld  i n d i c a t e  
a trend but not proof of c o r r e l a t i o n ,  c i t i n g  a b o o k  on 
s t a t i s t i c s  by H erber t S o r e n s o n  p u b l i s h e d  in 1936.(61) Fr om 
this she concluded that her m a t h e m a t i c a l  test of the f u n d a ­
m e n t a l  assum pt ions of the Gros s and Gr o s s  metho d had shown 
they w e r e  not true. Her c a l c u l a t i o n s  are correct but her 
c o n c l u s i o n  is mistaken. Sin c e  the n u m b e r  of items ranked 
e xc ee d e d  ten, the s i g n i f i c a n c e  of the v a l u e s  of rho can be 
i de n t i f i e d  using the statistic:
t = —  /n-2 w i t h  n-2 d e g r e e s  of f r e e d o m . (22)
/l - r^
w h e r e  r represents the r a n k - o r d e r  c o r r e l a t i o n  co ef fi cient.  
This  tests the null h y p o t h e s i s  that the v a r i a b l e s  X and 
Y are independent, ag ainst the a l t e r n a t i v e  that they are 
r e l a t e d .
The null h y p o t h e s i s  can be r e j e c t e d  for each of the 




t = 2.097, s i g n i f i c a n t  at a = .05
t = 3.552, s i g n i f i c a n t  at a = .005
t = 2.358, s i g n i f i c a n t  at a = .025
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A s um ma ry table of t-values pr ov ided by E d w a r d s  gives the 






Siegel provid es  a table of the s i g n i f i c a n t  c o r r e l a t i o n  
v a lues  for the Spearman Rank C o r r e l a t i o n  C o e f f i c i e n t  for 
alpha levels of .05 and .01 for n - n u m b e r s  of ranked items 
sh o w i n g  v a l u e s  of N of 4, 5, 6, 7, 8, 9, 10, 12, 14, e t c . (60) 
It is poss i b l e  to read the v a l u e s  for 10 and 12 from that 
table and c o n c l u d e  that all three rho v a l u e s  ob tained by 
Br o d m a n  are si g n i f i c a n t  c o r r e l a t i o n s  w i t h  the alpha level 
at least .05. In spite of the fact that such tables have 
b e e n  a v a i l a b l e  for years, Siegel h a ving p u b l i s h e d  in 1956, 
au t h o r s  ha*’e continu ed  to accept B r o d m a n ' s  conclusion. 
Broadus, in his o v e r v i e w  of c i t a t i o n  a n a l y s i s  pu bl is hed in 
1977, did state that in her c o m p a r i s o n  of lists of the eleven 
jo u r n a l  titles the same two titles w e r e  at the top of each 
list, and from that conclud ed ". . . the c o r r e l a t i o n  seems
r e a s o n a b l y  h i gh." Un fo r t u n a t e l y ,  even Br o a d u s  a p p a r e n t l y  
mi s s e d  the real sign i f i c a n c e  of B r o dman's w o r k  and accepte d 
her c o n c l u s i o n  since  on the same page as the phras e quoted 
above, he includ ed  an i n f o r m a t i o n a l  footnote:
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This pape r is a m m u n i t i o n  for those who oppose 
citat ion  analyses . . . Dr. B r o d m a n  has pub lished
many excellent c o n t r i b u t i o n s ,  so it is ironic 
that this is the one whi c h  is ci te d so often . . . .
(11, p. 316)
In a search of the l i t e r a t u r e  no a u thor was found who
d i s ag re ed  w i t h  her conclusion. S i n c e  Dr. B r o dman's paper
c le arl y presented the data n e c e s s a r y  to v e rify her results,
it is an indic ati on of the hi gh reg ar d for her s c h o l ars hi p
on the part of the m a n y  s c h o l a r s  who have cited this w o r k
that they did not quest ion her con cl us ion.
Brod man  did not ex a m i n e  the a s s u m p t i o n  that ci tation
of a wo rk  is evidenc e of its use. Fussie r d i s c u s s e d  the
point in 1949, noting that:
Some . . . will pr ob ably cite m a terials that they
have not used, and others may n o t  cite m a t e r i a l  
that has been used. O m i s s i o n s  are p r o b a b l y  quit e 
common for ge neral r e f e r e n c e  works . . . .  It appear s 
r ea so n a b l e  to assume that the cite d r e fe rences will 
depart from true use by a m o d e s t  u n d e r s t a t e m e n t  
rather than overs ta temen t. (25, p. 26)
Thus Fussier assumed c i t a t i o n s  to be a c o n s e r v a t i v e  estimate
of mater ial s used, and implied that such indica ted wo rk s
sp ecifi ca ll y a p p l i c a b l e  to the r e s e a r c h  in w h i c h  they were
cited. Others have d i f f e r e n t i a t e d  b e t w e e e n  the kind s of
use made of cited work. (7, 11, 52) Broadus re fe r r e d  to
the po ssi bil ity of using c i t at ions to "curry favor" or
"dress up the paper." (11, p. 308)
Batts d i f f e r e n t i a t e d  types of ci t a t i o n s  used in the
field of humanities, wh i c h  M i l l e r  has called the "Batts'
fou r-factor analysis" and d e f i n e d  as: (1) edi tio ns used;
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(2) critical  works about the topic; (3) b a c k g r o u n d  or 
d e f i n itio n;  and (4) peripheral citations  s u c h  as "decorative  
q u o t a t i o n s . "  (7, 52) The second ca teg o r y  is similar to
the type of s u b s t an tive ci ta tio ns s c ientis ts  are assumed 
to use, and d i s t i nction  of this category, in the humanities, 
re nders  that field more amenable to e v a l u a t i o n  by citat ion 
a n a l y s i s  tec hniques. While these a u t h o r i t i e s  imply that 
the p u r p o s e  of some citations may be frivolous, n o n e  has 
im plied that an author citing a w o r k  has not used the 
w o r k  cited.
2. Ap pl i c a t i o n s  of the C i t a t i o n  Count  to Predi ct 
D e m a n d . Fussier applied the ci tat io n count to the fields of 
ch e m i s t r y  and physics to study both the types and titles 
of l i t e r a t u r e  used and to examine the te mp or al span of 
l i t e r a t u r e  use. (24, 25) S. C. Br ad f o r d  is cr edited with 
the first use of the method for the e x a m i n a t i o n  of temporal 
span in 1934. (16, 76)
Cole plotted the temporal patte rn for several groups 
of p e t r o l e u m  literatur e citat ions to predict the d i s t r i b u t i o n  
of futu re  journ al demand. He called his r e sul t the "half- 
life" of journals b eca us e the rate at wh ich u s a g e  fell as 
age i n c reas ed  was governed by the m e d i a n  age. He applied 
the h a l f - l i f e  concept to predict the re t e n t i o n  period of 
p e t r o l e u m  journals in libraries requ ired to s atisf y a 
s p e c i f i e d  p e rce nt age of demand. (15, 16)
Li n e  argued that for pra ct ical a p p l i c a t i o n  librarians
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w ou l d  need the " i t e m  h a l f - l i f e "  for each jou r n a l  rath er
th an  the g r o u p e d - s u b j e c t  f i gu re Cole deriv ed. (41, 42, 75)
Broadus revie w e d  the c oncep t and c o n c l u d e d  that;
In general, ci ta t i o n  a n a l y s e s  are c a p a b l e  of 
p re d i c t i n g  u se of p u b l i c a t i o n s  a c c o r d i n g  to 
age, but refine m e n t s  a re  n e c e s s a r y  . . . and
"decay" patterns, if they exist at all, are 
far m o r e  i r r egul ar  than had o n c e  b e e n  supposed.
(11, p. 325)
A s s u m i n g  that no p r e c i s e  p r e d i c t i o n  is req uired, c i t a t i o n  
coun ts pr ov ide  a c o n v e n i e n t  m e t h o d  for o b t a i n i n g  a gene ral 
idea of use by a ge  of material. No study was found w h i c h  
a p p l i e d  the ci ta t i o n  count to t e c hn ical reports, but 
n o t h i n g  was found in the l i t e r a t u r e  w h i c h  p r e c l u d e d  such 
use. Usin g this t e c hn iq ue to c o m p a r e  the date of the 
r e p o r t s  to the date of the p u b l i c a t i o n  in w h i c h  they are 
ci te d pro vid es a mea n s  for id e n t i f y i n g  the age of the 
r ep ort s used, an i n d ic at or of the "u seful life" of such 
re po rt s, and some i n d i c a t i o n  of the tempo r a l  span of 
r eport s required to serve the users' needs. Further, a 
c ou n t  of the tec h n i c a l  reports, c o m p a r e d  to jo u r n a l  articles, 
boo ks,  or other m a t e r i a l s  cited in a group of r e f e r e n c e s  
w o u l d  pr o v i d e  a c o m p a r a t i v e  estim a t e  of the a m ount  of use 
th ey receive.
H. S u m m a r y . The amount of use is the o ne  factor that appears 
a g a i n  and again in the l i t e r a t u r e  dev o t e d  to pr ob lems of 
l i b r a r y  c o l l e c t i o n s  and s e l e c t i o n  of ma te r i a l s .  Fussier 
and Simon found past use the best p r e d i c a t o r  of fut ur e
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use. (27) M c G r a t h  co mp ared use of m a t e r i a l s  ci rcu lated , 
those used in the library, and those used in c o urse work, 
for res ea r c h  related  to s e l e c t i o n  policy. (47, 48, 49) N ew  
and Ott exami ned use shown in i n t e r l i b r a r y  loan requests. (54) 
Ash st ressed se l e c t i o n  of m a t e r i a l s  ex pe cted to ha ve l o n g ­
term, co ntinued use. (5) Cole and Li ne b o t h  de v o t e d  
r e s e a r c h  to p r e d i c t i n g  the amount of use in r e l a t i o n  to 
time. (15, 16, 41, 42) Therefore, the amou nt of use, as 
a f a ct or in a s s e s s i n g  need fr m a terial s,  is well e s t a b l i s h ­
ed in the literature.
N o t h i n g  was found  in the l i t e r a t u r e  search, however, 
w h i c h  provide d a means for o v e r c o m i n g  the l i m i t a t i o n s  
inheren t in data co lle cted from lib r a r y  ope rations. N o t h i n g  
was found in the l i t e r a t u r e  s e arch w h i c h  re lated use of 
m a t e r i a l s  to the spec ific r e q u i r e m e n t s  for su p p l y i n g  them 
stated in the A LA i n t e r l i b r a r y  loan code, w i t h  one e x c e p ­
tion. D e t e r m i n a t i o n  of the st ud y and i n s t r u c t i o n a l  needs  
aspect was the basis for Gross and Gross' a p p l i c a t i o n  
of the ci ta tion count technique. Dr. B r o dman' s tests did 
s u p p l y  mathe m a t i c a l  s uppo rt  of the a s s u m p t i o n s  u n d e r l y i n g  
the technique, al th o u g h  that fact has not b e e n  r e c o g n i z e d  
in the literature. T he w ay in w h i c h  the c i t a t i o n  count 
tec hn iq ue was used in the resea r c h  mo de l is discuss ed  
in Ch a p t e r  III.
CHAPTER III
THE R E S E A R C H  MODEL
A. I n t r o d u c t i o n . The r e s e a r c h  model was de ve loped on the 
basis of the ALA st ate ment that the library . . p r o v i d e
the resources to meet the study, instructional, inform a t i o n a l  
and normal  res earch need s of its users. . . ."(68,p . 2)
P r o v i s i o n  for these needs implies the ability  to d e t e r m i n e 
w h a t  they are, and the qu es tion leading to the r e s e a r c h  was 
w h e t h e r  a u n iv ersity library had this ability.
E x a m i n a t i o n  of the data g e n er ated from l ibrar y 
operat ion s, such as ci rculati on, interlib ra ry loan and 
speci al orders, showed that such data sources refl ec ted the 
lib rary' s collection, po licies and procedures. Th ese sources 
w e r e  not only limited by those m atter s in the ab i l i t y  to 
r ef lec t the users' needs, but the data q u a n t i t i e s  were  not 
c ap abl e of re fle cti ng needs in the terms requi red by the A LA 
statement. From this it was co ncluded that u niver si ty 
l i b ra ri es  needed an oth er method to d e t er mi ne the needs of 
users, and needed one wh i c h  d e t e r m i n e d  those needs in the 
terms stated by the ALA i n t e r l i b r a r y  loan code ad opted as a 
n a t i o n a l  standard. The re se arch was un de r t a k e n  to devel op
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and test a d a t a - b a s e  mod e l  to serve this purpose.
The subsequent e x a m i n a t i o n  of the l i t e r a t u r e  showed 
that use of ma t e r i a l s  had b e e n  e s t a b l i s h e d  as a m e a s u r e  for 
need; that need for those m a t e r i a l s  could be inferre d from 
such use; and that the c i t a t i o n  count te c h n i q u e  had been  
ap plied to show need for study  and i n s t r u c t i o n a l  mate rials, 
two of the A LA criteria. T h e r e f o r e  the t e c hn iq ue was 
ex am in ed further to de t e r m i n e  w h e t h e r  it could meet  the 
sp eci fic obje ctive s for the r e s e a r c h  model.
B. Re search  Mod e l  O b j e c t i v e s . The o b j e c t i v e s  for the 
r e s e a r c h  mode l we re described in Chap ter I. For a d i s c u s s i o n 
of their rela t i o n s h i p  to the ci ta t i o n  count it is c on ve nient 
to use the d i s t i n c t i o n  in terms B roadus in cl uded in his 
r e v i e w  article of c i t a t i o n  a n a l y s i s . (11) Th er e he d i s ­
ting uishe d b etw ee n the s o u r c e  j o u r n a l s  or p u b l i c a t i o n s  which 
c ontai n references, and the c i t a t i o n s , those p u b l i c a t i o n s  
w h i c h  the ref er en ces cite. As a fur the r c o n v e n i e n c e  to 
avoid long r e p e t itiou s phrases, the sourc es of st a t i s t i c a l  
data  routi nely ga th er ed for r e p ort in g l ibrar y o perat io ns 
such  as circulation, i n t e r l i b r a r y  loan, and order sta tis ti cs 
will be termed operat i o n a l  d a t a .
1. Use of Cita t i o n  Count to Meet the O b j e c t i v e s . From 
the nature of the citat i o n  count, it is ap parent that the 
technique can be ap pl ied to me et  most  of the ob jectives. For 
example :
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a. the data are obt a i n e d  from sources out s i d e 
the li b r a r y  op e r a t i n g  system. E v e n  if
the sourc e jour n a l s  are part of the l i b r a r y ’s 
collection, c i t a t i o n  counts m a d e  from them 
are c o m p l e t e l y  di st i n c t  from the l i b r a r y ’s 
o p e r a t i o n a l  data, and the re fore not subject 
to the same inhere nt  limitations;
b. citat io n count data are d i f feren t from 
o p e r a t i o n a l  data and can a ugmen t them;
c. ci tatio n counts can be d e v elo pe d on any 
m a t e r i a l  ca pable of be i n g  cited to asse ss  
the need for new or d e v e l o p i n g  forms or 
formats from p e r i o d i c a l l y  up d a t e d  counts, 
or r e t r o s p e c t i v e  compar isons;
d. co mparing the p u b l i c a t i o n  date of c i t ations  
to the p u b l i c a t i o n  date of the source 
jo urnal s prov i d e s  age of the cit ed  m a t e r i a l  
as e v i d e n c e  of its usef ul life span;
e. ci tat i o n  counts  of the type p e r f o r m e d  by 
Gross and Gross, usi ng source jo ur nals 
a p p l i c a b l e  to a gene ral subject field, 
pro vid e data that are equally  u s eful to any 
university, thus el i m i n a t i n g  the need for 
d u p l i c a t i o n  of data col lection;
f. data from c i t a t i o n  counts relate use to 
a group of users w h o s e  field is the same
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as the source. For example. Gross and 
Gross counted c i t a t i o n s  from source 
j o u r n a l s  in chemi stry, the users of the 
cit a t i o n s  being the chemists who cited 
t h e m . (32) Br od m a n  appl i e d  the t e c hn iq ue 
to phy siology, and Co le to p e t r o l e u m  
l i t e r a t u r e . (13,15) C r a n e ’s study discuss ed  
the vary i n g  r e l a t i o n s h i p s  of au thors  to the 
j o u r n a l s  in w h i c h  they publish. She found 
that wi t h i n  some d i s c i p l i n e s  the r e l a t i o n ­
ship is so di re ct that au th or s of a certai n 
school of thought p u b l i s h  only in journa ls  
de voted  to that point of view, wher e a s  in 
other d i s c i p l i n e s  the r e l a t i o n s h i p  is not 
so rigid, but is rela t e d  to the genera l 
subject f i e l d ; (17) _
g . data from c i t a t i o n  counts can meet the n a t i o n ­
ally acc epted st anda rd  in part by re lati ng  
us e  to study and i n s t r u c t i o n a l  needs. Gross 
and G r o s s ’ c i t a t i o n  count was made from a 
n a t i o n a l  sample  of ch e m i s t r y  l i t e r a t u r e  for 
the specific p u r p o s e  of d e t e r m i n i n g  the 
study and i n s t r u c t i o n a l  needs of students 
of chemistry. T h e r e f o r e  the quest i o n  was 
w h e t h e r  the c i t a t i o n  count could be applied 
to de t e r m i n e  other needs. Cr an e' s wo rk
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implied that jo urnal reader s w o u l d  use 
m a t e r i a l s  cited by journa l au thors for 
i n f o r m a t i o n a l  purposes, but no previo us  
r e s e a r c h  was found in the l i t e r a t u r e  w h i c h  
s a t isfied the point c o m p l e t e l y . (17) Since  
the local fa cu lty are sp e c i a l i s t s  w i t h i n  
their g en er al field of study their speci f i c 
i n f o r m a t i o n a l  needs mig h t  vary  to some degr ee 
from the ge n e r a l  sampling p e r f o r m e d  for 
s t u d y / i n s t r u c t i o n a l  needs. And a s s u m i n g  that 
they did differ, the i n f o r m a t i o n a l  ne eds of 
the students, as opposed to the stric t l y 
s t u d y / i n s t r u c t i o n a l  needs, wou l d  p r e s u m a b l y  
be influ enced to some extent by their faculty's 
interests, and also differ. For this reaso n 
the determirrati'oh was made that the r e s e a r c h  
m o d e l  should inclu de two ci tat i o n  counts, one 
per f o r m e d  on a ge ne ral  sampling, for study/ 
i n s t r u c t i o n a l  needs, and the seco nd per f o r m e d 
on a s a m p l i n g  of journals read by the local 
faculty, for i n f o r m a t i o n a l  needs. The second 
cou nt was base d on the a s s u m p t i o n  that the 
f ac ul ty would tend to u ti lize the refe r e n c e s 
cited in the jo urnal s they read r e g u l a r l y 
to a cq ui re further in f o r m a t i o n  on a subject 
in an article that interest ed them. That
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a s sump ti on was teste d in the re se ar ch 
experiment. A f u r t h e r  qu es tion was w hether 
the c i t a t i o n  count coul d be ap plied to d e t e r ­
mine re se a r c h  needs. A d i f f i c u l t y  is that 
"r e s e a r c h  need s"  and " i n f o r m a t i o n  needs" are 
likely to overlap. The ALA cr iteria are 
stated separately, im pl y i n g  that they can be 
distinguished. Ho wever, it need  not be 
inferred that they mu st be dealt with s e parate ly  
in order to s at is fy the req uirement. For 
p r a ctical pu rp oses it wou ld  be satisf ied if 
the li br ary  m a n a g e r  had a model  for gatherin g 
use data which d i s t i n g u i s h e d  be tween the 
degree of need for a type of m a t e r i a l  to serve 
the gen era l i n s t r u c t i o n a l  pr o g r a m  in a field, 
and the a d d i t i o n a l  need, if any, to serve the 
more spe ci alized local in f o r m a t i o n  and resear ch  
purposes. Vie w i n g  the re q u i r e m e n t  in this 
way elim inated  the n e c e s s i t y  for examinin g the 
o v e r l a p p i n g  uses of i n f o r m a t i o n  on the part  of 
an individual. It m a k e s  it p o s s i b l e  to define 
"normal res ea r c h  needs" as those (1) w i thin the 
scope of the sp e c i a l t i e s  of the faculty; and 
(2) w i t h i n  the scope of the n o r m a l  academic 
ac ti viti es  of the faculty. Usi n g  this 
definition, it is p o s s i b l e  to examine a given
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f ac ult y w i t h  res p e c t  to the me mbe r ' s  p e r f o r m a n c e  
of the usual  a c a d e m i c  activities  of teaching, 
research, and its publicati on, and their use 
of the type of m a t e r i a l  of inter est related 
to their p e r f o r m a n c e  of these activities. But 
to ex a m i n e  the r e s e a r c h  needs asp ect  another 
t e c hnique is required.
2. Use of a Q u e s t i o n n a i r e  to Meet the O b j e c t i v e s .
The  q u e s t i o n n a i r e / i n t e r v i e w  te c h n i q u e  was ex am i n e d  for its 
ability to d e t e r m i n e  the nor mal academ ic activ i t i e s  of a 
u n i v e r s i t y  faculty, and their use of materia ls  to meet the 
i n f o r m a t i o n a l  and re sea r c h  nee ds  incurred by those activities. 
For re as ons descr ib ed in C h a p t e r  I, the re sea r c h  model was 
tested usin g the field of e n g i n e e r i n g  and the use of t e c h ­
nical reports  for the ex periment. The l iter at ure on int e r v i e w 
te chniques stresses  the need for response to relate to a 
s ta ndard frame of r e f er ence w i t h  outs ide cr ite ri a where  ever 
possible. (1, 20 ,33,34 ,5 3,57) Ther e is no a v a il able st andard 
for c o m p a r i n g  r e s pons es  to such questions as "How much do you 
use t e c hnical reports ?"  or "Do you use techn ical reports for 
normal resea r c h  pur pos es ?" a l t h o u g h  both q u e st ions are of direct 
inter est  to librar y man ag ement. To avoid the a m b ig ui ty 
pres ent  in those questions, and to establi sh a criterion 
for use of materials , the facu lt y could be asked what 
a ct iv i t i e s  were ro uti nely pe r f o r m e d  as part of their 
ac ade m i c  ap poi ntmen t, and those  activities w i t h  which
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te chnical repor ts were r o u t i n e l y  exami ne d or c o n s i d e r e d  
for u s e .
By phra sing the qu e s t i o n s  in this way, the num ber 
and p r oporti on  of faculty who r e s p o n d  that they use tec hn ical 
r eport s could be establ ished . F urthe r it would e s t a b l i s h  
the number and p r o p o r t i o n  who respond that they use the 
r ep ort s in c onnect io n w i t h  sp ecif ic  ac tiv iti es, in c l u d i n g  
use for "normal re se a r c h  needs."  Theref ore, a q u e s t i o n n a i r e  
does meet the re m a i n i n g  r e s e a r c h  objective.
C. Instruments and A p p l i c a t i o n  of the R e s e a r c h  M o d e l . The 
qu esti o n n a i r e  and c i t a t i o n  count techniques, d i s c u s s e d  above, 
w e r e  combined and ap pl ied to the use of technical re po rts 
by engineers as an e x p e r i m e n t  to d e m o n s t r a t e  the re su lts  
and test the as s u m p t i o n s  of the model.
1. The. Q u e s t i o n n a i r e . The q u e s t i o n n a i r e  was a d m i n ­
is te red to the facul ty of the C o l l e g e  of En gineering, 
U n i v e r s i t y  of Oklahoma. It is inclu d e d  as A p p e n d i x  I.
a. The first q u e s t i o n  asked  wh i c h  of nine
academi c a c t i v i t i e s  liste d the r e s p o n d e n t  
had pe r f o r m e d  dur in g the prio r three 
ac ad e m i c  years. This time period was 
selected to all o w  i n c l u s i o n  of such 
ac ti v i t i e s  as a u t h o r s h i p  of books and 
articles w h i c h  are not ro u t i n e l y  p e r fo rm ed 
each school term, and which may require 
c o n s i d e r a b l e  elapsed time.
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b. The second  q u e s t i o n  was a r r a n g e d  
o p p o s i t e  the first, using the same 
activities. It asked  the r e s p o n d e n t  
w h e t h e r  techn ic al rep ort s had be en used
in the p e r f o r m a n c e  of the sp ec i f i c  a c t i v i t i e s  
listed. If he had p e r f o r m e d  the activity, 
and checked it on q u e s t i o n  one, and if he 
had used techn ic al repor ts w i t h  the activity, 
then he ch ec ked  it on q u e s t i o n  two.
c . The third q u e s t i o n  asked the res p o n d e n t  to 
select, from am ong  three spe c i f i e d  time 
periods, how long he would be w i l l i n g  to wait 
for a repo rt needed for a s p e c i f i c  activity. 
The times ranged fr om v i r t u a l l y  no delay, to 
a w a i t  of several weeks. However, only the 
longest time wou l d  per mi t i n t e r l i b r a r y  loan 
or speci al  order se rvices to fill the need. 
T h e r e f o r e  the r e s po ns es wer e e x p e c t e d  to 
give the libr ar y m a n a g e r  i n f o r m a t i o n  that 
wo ul d be re qu ir ed to plan a p p r o p r i a t e  servi ce 
if the d e c i s i o n  was m a d e  to supp ly the reports 
by purchase, or some a l t e r n a t i v e  means.
d. The four th q u e s t i o n  asked the r e s p o n d e n t  to 
in di cate the var iou s sources from w h i c h  he 
learned about the reports he w a n t e d  to use. 
Cited r e fe rences  was one of the sources  listed
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so this question pro vi ded the d a t a  to 
test the a s s u m p t i o n  un de r l y i n g  the f a c u l t y  
jo ur na ls ci ta t i o n  count, that c i t a t i o n s  
in those journa ls were a p o t e n t i a l  i n f o r ­
ma t i o n  source.
e. The fifth qu estion asked the r e s p o n d e n t  
to in dicate  any of the sources from  w h i c h
he tended to get the reports he used. These 
sources included the u n i v e r s i t y  libra ry, 
but also included other librar ies, c o n t r a c t  
officer s of sponsored research, and so forth. 
It was included to test the a s s u m p t i o n  that 
faculty w o u l d  expect and seek n e e d e d  m a t e r i a l s  
from the univ e r s i t y ' s  library, w h e t h e r  or 
not the li brary could pr ov ide  them.
f. The sixth qu estion asked the r e s p o n d e n t  to 
rank seve ral types of library m a t e r i a l s ,  
such as books, journals, etc., in o r d e r  of 
the i m p o r t a n c e  he placed  on their be i n g  in 
the l ib rary collection. This q u e s t i o n  was 
incl ude d to test the a s s u m p t i o n  that 
te ch ni cal reports, as a group, wou l d  tend
to be ranked rela tively  low in i m p o r t a n c e  to 
the faculty, and that the lib r a r y  m a n a g e r  
wo ul d tend to receive little e x p r e s s e d  
demand for such materials.
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g. The se v e n t h  questi on  asked the respondent 
to list the jo ur na ls wh ic h he regu la rly  
perused either in library copy or 
personal su bscri ption. This last qu estion 
formed the basis for a list of journal s 
from w h i c h  to make a cit at i o n  count.
2. The Citat i o n  Count from Jou rna ls Read by the 
F a c u l t y . The list of journal s re g u l a r l y  read by the facul ty 
was compiled  from the response s to quest i o n  seven on the 
questionnair e. All the titles were re co r d e d  on cards, 
together with a n o t a t i o n  of each of the specific faculty 
me m b e r s  who had listed the p a r t i c u l a r  title. Rathe r than 
include every journal listed by the r e s p o nd ents on the 
question naire, 155 titles in all, the journals were ranked 
in order of the num be r of faculty listing each title. Those 
listed by the m o s t  r e s p o ndent s we re  se le cte d first and the 
names of those s e l ecting  the titles w e r e  struck from a list 
of res pondents. Se l e c t i o n  continued, in order of titles 
mo st  listed, until all titles had been selected which
(a) had been listed by more than one faculty member; and
(b) had been listed by a faculty m e mber who was not yet 
struck off the list of respond ents.  The se lection was then 
co m p l e t e d  by adding the first title listed on the 
q u e s t i o n n a i r e  of any faculty resp onden t who had not been 
re p r e s e n t e d  by a title pr ev i o u s l y  selected. In this way 
the journa ls  read by several faculty m emb er s were certain
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to be included, and at the same time every faculty m e mbe r 
who responded wo u l d  be r e p r e s e n t e d  by at least one title 
in the sample. The r e s u l t i n g  sampl e of f a c u l t y - r e a d  
jo ur n a l s  included t w e n t y - t w o  titles. On ce the samp le list 
of jo u r n a l  titles was m a d e  up, the p r o c e d u r e  for s e l e c t i o n  
was c o mp letely  ra n d o m i z e d .  The entire year 's  p u b l i c a t i o n  
of the jo ur nal  was used  as the basi s for sampling. The 
a r t i c l e s  were r e g a r d e d  as if nu mbe re d in seque n c e  from the 
first arti cle in the y e a r ’s first issue to the last ar ti cle 
in the last issue. A r a n d o m  n u m b e r  deter m i n e d  the number 
of ar ti cle s sampled from  the t i t l e . (37) If, for example, 
thirty was the n u m b e r  from  the r a ndom table which d e t e r m i n e d  
the sample size, then the next thirty r a n d o m  n um bers from 
the table were used  to d e t e r m i n e  the spec if ic ar ti c l e s  to 
include. The result was a ra nd omly se le cted sample of 
ar ti c l e s  from each of the journal titles. The ci tat i o n  count 
was then made of all p u b l i s h e d  r ef erence s con ta ined in the 
a r t i c l e s  in the sample. Since the number of refe rences 
to t e c hn ic al reports, alone, lacks m eaning as a measure, 
it was des ir able to d e t e r m i n e  the numb er of tech ni cal 
rep ort s as a p e r c e n t a g e  of all publishe d r e f e r e n c e s  and as 
a p e r c e n t a g e  of c i t a t i o n s  to m a t e r i a l  other than jour nal 
articles. To ma ke  this c o m p a r i s o n  it was n e c e s s a r y  to defin e 
" p u b l i s h e d  r e f e r e n c e s "  and to exclude c ertain citations  
from the d e f i n i t i o n  " p u b l i s h e d . "  For example, cit ations 
to such things as " p e r s o n a l  c o m m u n i c a t i o n  to the author"
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w e r e  exc lu d e d  since they are n e i t h e r  p u b lish ed  in the 
us u a l  sense, nor do they have any ret rieval  m e a n i n g  for a 
library. Other citations, h o w e v e r ,  w e r e  not so cle ar  cut, 
and might not have been e x c l u d e d  from  the definitiuwa- had 
the pu rp ose of the count b e e n  di ffe rent.  An e xa mp le of this 
p r o b l e m  is a citation to a paper p r e s e n t e d  at a societ y 
c on ference . Normally, this is c o n s i d e r e d  " publica ti on." 
Ho we ve r, issuance of such p a pers  vary. Some c o nferenc e  
p r o c e e d i n g s  are pu bl ish ed t o g e t h e r  as a volume. It is the 
pr a c t i c e  of some soc ieties to p u b l i s h  co nf e r e n c e  papers 
s i n g l y  as articles in j o u r n a l s  they issue. Other co nf e r e n c e  
p a p e r s  are neither publi sh ed as p r o c e e d i n g s  or in the society's 
journals, but may be submitted by the author on his own, for 
p u b l i c a t i o n  as a journa l a r t i c l e  or included in a book.
A n o t h e r  possib ility is that the pap e r  p r e sent ed  resulte d 
from sp o n s o r e d  research p u b l i s h e d  as a tec hnical report.
B e c a u s e  of such v a r i a t i o n  in issu ances, any r e f e r e n c e  to a 
paper wh i c h  was cited only as p r e s e n t e d  in oral form, with 
no othe r ind ication of p u b l i c a t i o n ,  was excluded from the 
count, since such a citat ion  co u l d  not be i denti fi ed in 
e i ther  the category of "jou rn al a r t ic les" or of "other 
re f e r e n c e s . "  The citatio n co unt was  totalled for the 
e n t i r e  sample, and was totalled  by sourc e article, and by 
so u r c e  journal, in the cate g o r i e s  men tioned. Further, all 
ci t ati on s to technical reports were indi v i d u a l l y  captured 
by sou rce (AEC,NASA,NTIS,"Other") and by date of report, for
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r e l a t i o n  to the p u b l i c a t i o n  date of the source journal.
This sample and its results are re fer r e d  to as the 
Fa cu lty E n g i n e e r i n g  Sample.
3. The C i t a t i o n  Count from Journal s in the Field
of E n g i n e e r i n g . The sample  for a c i t a t i o n  count to exa m i n e  
use of t e c hni ca l re ports by the e n g i n e e r i n g  field in general  
was se lec te d fr om  titles indexed in E n g i n e e r i n g  I n d e x . The 
list of jou rn als cove red by E n g i n e e r i n g  Index  is p u b l i s h e d .(55) 
It codes each title to i n d i c a t e  w h e t h e r  the title is given 
complete  in de xing c o v e r a g e  or not. Only titles whi ch were 
indexed complet el y, p u b l i s h e d  in English, and published  in 
the United Sta tes or by i n t e r n a t i o n a l  as soc ia tions having 
a heavy p e r c e n t a g e  of U n it ed  States autho rs were cons id ered  
for inclusion. The titles w h i c h  met these re quirements 
w er e nu mbe red  in seq ue n c e  on the pub l i s h e d  list. The sample 
titles were  se lec t e d  from amo ng  those titles, using a 
r a ndom  n u m b e r  to de t e r m i n e  the qua n t i t y  of titles for the 
sample, and r a n d o m  n um be rs to d e t e r m i n e  the specific titles.
The sample inclu d e d  t w e n t y - t h r e e  titles. Once the list of 
s o urce  jo ur n a l s  i n c l u d e d  in the sampl e was determined, the 
p r o c e d u r e  for s e l e c t i n g  the sp ecifi c ar ti c l e s  to be sampled, 
and the p r o c e d u r e  for c o u n t i n g  the citations, was ex ac tly 
the same as that used for the Faculty E n g i n eerin g Sample.
This sample, and its resu lts are re ferred to as the 
National E n g i n e e r i n g  Sample.
4. The D a t a . The data  ga th ered from the q u e s t i o n ­
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naire de scrib ed  ab o v e  included:
a. the numb er of f a c u l t y  who used technical reports;
b. the ac adem ic  a c t i v i t i e s  for w h i c h  they used them;
c. var io us a s p e c t s  of use, such as sourc e of i n f o r ­
m a t i o n  about the reports, s o ur ce of suppl y of 
reports, and the a m ount of time faculty were 
w i l l i n g  to wa it to re c e i v e  repor ts needed for 
various ac t i v i t i e s ;
d. the ranked i m p o r t a n c e  to the f ac ulty of tec hnical  
reports in the l i b r a r y  collecti on; and
e. the journ als  r e g u l a r l y  read by the faculty 
r e s p o n d e n t s .
The data gathered from  each of the two c i t a t i o n  counts 
d es cri bed  above included:
a. the i n c idenc e of t e c hnic al  report ci tation as 
p e r c e n t a g e s  of all the citations,  and of the 
n o n - j o u r n a l  c it ations ;
b . the p e r c e n t a g e  of the au t h o r s  who cited reports;
c. the in cid enc e of te c h n i c a l  report citations from 
those authors' ci tat ion s;
d. the p u b l i c a t i o n  date  of the reports cited.
All of these data are g i v e n  in C ha pter IV, together w i t h  the 
st a t i st ical tests of the m o d e l  and the results of those 
tests.
C HA PT ER IV 
A P P L I C A T I O N  OF THE R E S E A R C H  MODEL
A. I n t r o d u c t i o n . The re se arch m o d e l  describe d in Ch ap ter III 
was d e s i g n e d  to give the libra ry m a n a g e r  data on the use of 
m a t e r i a l s  w h i c h  would:
1 . au g m e n t  the opera t i o n a l  data already 
available;
2 . p r o v i d e  evide nce of need for m a t e r i a l  to 
assist in a c q u i s i t i o n / s e l e c t i o n  decisions; 
and
3. p r o v i d e  the evide nce in terms of standard 
criteria: the study, i nstruct io nal, in f o r ­
m a t i o n a l  and normal r e s e a r c h  needs of 
u niver si ty  library users.
The w ay  in w h i c h  the model  was for mulated, its objectives 
and compon ents,  are described in d e t a i l  in preceding 
chapters. The model was tested to de t e r m i n e  the validity  
of the u n d e r l y i n g  ass um ptions and to d e m o n s t r a t e  the 
re sults of its application.
B. The Q u e s t i o n n a i r e . The q u e s t i o n n a i r e  was distribu ted 
in April 1973 to the eight y-one m e m b e r s  of the full-time
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te aching faculty at the U n i v e r s i t y  of O k l a h o m a  Co ll ege 
*
of Engineering. It was a c c o m p a n i e d  by an e x p l a n a t o r y  cover 
lett er and a cover letter from  the D e a n  of the College. The 
q u e s t i o n n a i r e  and a t t a c h m e n t s  are s h o w n  in A p p e n d i x  I .
The q u e stion na ire forms, coded by respond en t, were 
ad d r e s s e d  and sent i n d i v i d u a l l y  t h r o u g h  the cam pus mail. 
Co mpl eted q ues ti onnaire s we re  c o l l e c t e d  in an e n v e l o p e  left 
for the purpose in each d e p a r t m e n t a l  office. F o l l o w - u p 
calls were  made to e n c o u r a g e  full p a r t i c i p a t i o n  and to 
recover all the di s t r i b u t e d  qu e s t i o n n a i r e s ,  if po ssi ble, 
w h e t h e r  completed or blank. As a result , s i x t y - s e v e n  
quest ion naire forms were re turne d and fourt e e n  we re not.
The re is no basis for de t e r m i n i n g  w h e t h e r  the four t e e n 
u nretu rn ed  forms in di cated lack of t e c hnical  repo rt  use or 
u nw il li n g n e s s  to particip at e. Of the s i x t y - s e v e n  forms 
returned, three were b l a n k  but two of them had a t t a c h e d  
notes that the r es ponde nt s d i d n ’t use t e c hn ic al reports. 
Th es e two, plus the si xt y - f o u r  c o m p l e t e d  forms, gave a 
total response to the q u e s t i o n n a i r e  of ei ght y - t w o  percent, 
wi th seventy-n ine p er ce nt r e s p o n d i n g  to the quest ion s. 
S e v e n t y - n i n e  percent retu rn is amp le  evide n c e  for c o n ­
s id er i n g  the responses to the qu e s t i o n s  r e p r e se ntative .
*
The figures are from the Di re c t o r y .  1972-73. C o l l e g e 
of E n g i n e e r i n g ; the n u mber of faculty, given above, excludes 
adjunct, emeritus, vi siting faculty, those on leave, 
speci al instructors, g r a d u a t e  as si st a n t s ,  ad m i n i s t r a t i v e ,  
cl er ic al and technical m a i n t e n a n c e  pe rsonnel.
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1. An alysis of the Data fro m Q u e stion s One and T w o . 
Quest ion  One asked the re s p o n d e n t s  to ch eck act ivities, from 
among n i n e  listed, that they had pe r f o r m e d  dur ing a three- 
year academ ic period. Qu es t i o n  Two asked  them to check 
act iv it ies for wh i c h  they had used  techn ic al reports, if 
any. To permit r es po ndents  to co ns ider use of technical 
reports in re la ti on to the s p e c i f i c  academic  activiti es  
they had performed, the que stions w e r e  ar ra ng ed in paralle l 
columns as shown in Fig ur e 1. B e c a u s e  of this parallel 
ar ran gement there was a p o s s i b i l i t y  that responde nt s would 
fail to ma ke a clear d i s t i n c t i o n  b e t w e e n  the two questions. 
They mig ht check both sets of b o x e s  for the activity 
whether or not they intende d the same answer to both 
Question One and Que stion Two.
Course preparation 
prior to term: _
1. Please check the activities you have 
performed at any time in the stated 
period (last 3 academic years or 




A^ Journal article 
preparation:
A^ Monograph (book) 
preparation:
2. Please check those 
activities with which 
you have used, or tend 
to use technical 
reports :
n
Figure 1. Parallel Column Arrangement of Question One and Two
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Th er e was also the p o s s i b i l i t y  that r e s p o n d e n t s  wo u l d  simply 
s ca n down  the columns check i n g  r e s po nses at random. A 
b i n o m i a l  test was appli ed  to ch e c k  for these p o s s i b i l i i t e s .
T he  a s s u m p t i o n  was m a d e  that if r e s po nses were  che cke d at 
random, the p r o p o r t i o n  of those who check ed the act iviti es  
in Q u e s t i o n  One and Two and the p r o p o r t i o n  who did not 
w ou l d  be a p p r o x i m a t e l y  equal.” Further, if re s p o n d e n t s  
f a iled  to d i s t i n g u i s h  be t w e e n  the two q u e st io ns and answered 
them both the same, the p r o p o r t i o n  of tho se  who res po nded 
to the two qu e s t i o n s  the same wou ld be s i g n i f i c a n t l y  larger 
than those who  did not. Therefore, the test was a o ne-t ai led 
test, using the hy pot heses ;
H : P =r Q = . 5 whe re P = the p r o p o r t i o n  a n s w e r i n g  the same 
° to both q u e st ions for the
a ctivi ti es per form ed ; and
P < Q Q = the p r o p o r t i o n  h a v i n g  fewer
"yes" answers to Q u e s t i o n  Two, 
use of t e c hn ical reports, than 
to Q u e s t i o n  One, ac ti v i t i e s 
performed. (Note that a response 
on Que st i o n  Two that reports were 
used, w i t h o u t  a resp o n s e  on 
Q u e s t i o n  One that the ac tivity  
was p e r f o r m e d  would be an invalid 
response.)
Of the s i x t y - f o u r  respond ents, f i f t y - e i g h t  of them checked 
u se of te c h n i c a l  reports for at least one of the activities. 
The re fo re, the total numb er used for the test was fifty-eight, 
sin ce inc l u s i o n  of the other six who used no technica l 
r ep or ts wou l d  inflat e the results. Since the numb er is 
large, the test was ma de using the normal a p p r o x i m a t i o n
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and c o r r e c t i n g  for con tinuity, as d e s c r i b e d  by Siegel, (60) 
He nc e the stat is tic is;
Z = (x -f- .5)-NP w h e r e  N = 58, total num be r
X = 21, n u m b e r  checkin g One and 
Two the same
p = Q = .5
Z = (21 4- .5)-((58)(. 5)) = 21. 5 - 29 = -7.5
/ ( 5 8 ) (.5)(.5) ’ /I4T1 3.808
Z = -2.03
Usi ng Table  A in Siegel, the p r o b a b i l i t y  as so ciate d w i t h  a 
value of Z = -2.03 is .0212. He nc e the null hypot h e s i s  was 
r e j e c t e d  and the co ncl u s i o n  drawn that res ponde nt s did not 
che ck answers at r a ndom  and they r e s p o n d e d  to the two 
qu es ti ons se pa r a t e l y  in spite of the pa ra l l e l  format.
Tests for c o r r e l a t i o n  also w e r e  applied to Q u e st io ns  
One and Two. Thes e were pe r f o r m e d  to d e t er mi ne w h e t h e r  a 
p r o p o r t i o n a l l y  high amount of t e a c h n i c a l  report use for an 
a c t i v i t y  bore a r e l a t i o n s h i p  to a p r o p o r t i o n a l l y  high 
amount of p e r f o r m a n c e  for that act ivity. A test for linear 
c o r r e l a t i o n  and the S p e a r m a n  R a n k  Co r r e l a t i o n  Coefficien t 
w e r e  used, and for both tests the data  was the p r o p o r t i o n  
of re s p o n s e s  among the total s i x t y - f o u r  respondents. The 
data for these tests are shown in F i gu re  2.
51
Activity
Question 1; Performed 
Activity
Question 2: Used 
Technical Reports
Number % of 64 Rank Number % of 64 Rank
1. Course preparation 
prior to term: 60 94% 2 31 48% 6.5
2. Course preparation 
during term: 63 98% 1 35 55% 3.5
3. Journal article 
preparation: 56 87% 4 45 70% 2
4. Monograph (book) 
preparation : 13 2 0 % 9 8 1 2 % 9
5. Short course/
Seminar preparation: 35 55% 8 17 27% 8
6 . Conference/Society 
meeting preparation: 53 83% 5 32 50% 5
1. Research proposal 
preparation: 59 92% 3 50 78% 1
8 . Research project 
unsponsored : 47 73% 6 . 31 48% 6.5
9. Research project 
sponsored: 40 62% 7 35 55% 3.5
Figure 2. Number, Percent, and Rank of Response to Questions One and Two
The test for linear c o r r elation s of the p e r c e n t a g e  of 
re sp on se for each ac tivity from Ques tions One and Two 
we re  made using the statistic:
Sxy
/Sxx ' Syy
where Sxx = 
Syy = 
Sxy =
" 2  n Z X. -




n 2  
n Z Y. - 
i = l ^
" 2 
( E Y.)
i = l ^
n n n
n Z X^Y. 
1 = 1 ^






Qu es ti on One 
Yi= data for
Qu es t i o n  Two 
i= 1, 2, ... 9
and a test of the null h y p o t h e s i s :  : p = 0
is made  using the statistic: Z = In
The se tests are explained in M i l l e r  and Freund, (.51, pp. 
256-257). The resul t of the test gave a val ue of r = .82 and 
Z = 2.83. Table III of M i ller and Freu nd shows a Z valu e 
of 2.83 is si gnificant at the .005 level for the two- 
tailed test and therefor e the nu ll  hy po t h e s i s  is 
rejected.
The Sp ea rma n Rank C o r r e l a t i o n  Co e f f i c i e n t  was 
ca lculated using the ranks of the p r o p o r t i o n s  for Quest i o n  
On e and Qu es t i o n  Two show n in F i g u r e  2 above as the 
X and Y data, respect iv ely, and c o r r e c t i n g  the two tied 
ranks of Y data. Que stion Two. (.60, p. 207) Thus the 
st atistic used was:
r - Z y 2 + E Y 2 _ Z d 2 wher e EX" = - ZT^
® ,  . 12
Z/zX^EY^ „ „
ZY = ^ "N _ 2:T 
12 ^
3
T = — —  where  t = the numb er of ob se r v a t i o n s  given
a tied rank
and : f d ̂  = 4 7
2X had no tied ranks t h e ref or e EX = 60 




60 + 59 - 4 7 72
® 2/" 60 • 59
r = .605 s
Using Table P in Siegel, the statis ti c is si gnificant for 
nine act iviti es  at the level of a = .05. The test is o n e ­
tailed since the p o s i t i v e  d i r e c t i o n  of co rrel a t i o n  is 
predicted. The co r r e l a t i o n  tests b o t h  show a s ig ni ficant 
c o r r e l a t i o n  be t w e e n  the amount of p e r f o r m a n c e  of an 
activ ity  among  t he.s ix ty-four  r e s p o n d e n t s  and the amou nt of 
use of technic al reports for the activity. The refore the 
tests support the c on cl usion that these data from the 
q u e s t i o n n a i r e  can be used as a p r e di ctor for this faculty, 
using the amount of p e r f o r m a n c e  of an ac tivity as a general 
pr edictor of the use of technical reports. However, it 
should be noted that the pr ed i c t i v e  v a l u e  is limited to the 
responses of this group, and at a given time. It is a 
test that could be applied at any time such a q u e s t i o n n a i r e  
were used, to determi ne  if, for the group and m a t e r i a l  
examined, the activity was p r e d i c t i v e  of use of material.
2. Analysi s of the Data from Qu est i o n  T h r e e . It was 
assumed that faculty who used te chn ic al reports might have 
di fferent re qu ireme nt s rela ted to q u i c k  a v a i l a b i l i t y  of the 
reports, de p e n d e n t  to some extent on the a c t i v i t y  for wh i c h 
the reports were used. To explore this point the re s p o n d e n t s 
were asked the time period which bes t suited their needs 
for each activity. From  three m u t u a l l y  ex clusive time
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periods listed, they were asked to check that time they 
could or would wait to re ceive a need ed report. The times 
stated Were: (1) on ha nd  only (hence av a i l a b l e  immediately);
(2 ) one or two we e k s  (hence a slight wait for r e t u r n  from 
c i r c u l a t i o n  or quic k i n t e rlibrar y loan  s e r v i c e ) ; (3) four
to six week s (hence an av erage time for mail  inq u i r y  and 
re c e i p t  from a di st ant sour ce on inte r l i b r a r y  loan or for 
s pe cia l purchase). The n u mber of r esp on dents d iff er s for 
each activity. The r e s p o n s e  data for Que s t i o n  Thr ee ate 
giv e n  in Figure 3, below.
Activity On hand:
Response for 
1 - 2  weeks:
each time 
4-6 weeks: Total
1. Course preparation, 
pre-term: 1 1 23 1 1 45
2. Course preparation 
during term: 30 15 3 48
3. Journal article 
preparation: 4 23 2 1 48
4. Book preparation: 1 6 13 2 0
5. Short course prep.: 8 18 6 32
6 . Conference preparation : 8 30 8 46
7. Research proposal: 2 0 19 1 2 31
8 . Unsponsored research: 4 1 2 2 0 36
9. Sponsored research: 4 14 19 37
Figure 3. Selection of Wait-Time Permissable for Technical Reports
A Chi square test was pe rforme d on the re sp onse for each 
a c t i v i t y  to d e t e r m i n e  w h e t h e r  a s i g n i fi cant d i f f e r e n c e
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e x i s t e d  in the n u mber  of re s p o n d e n t s  s e l ec ti ng the most
p o p u l a r  t i m e - w a i t - a l l o w a b l e  and the n u m b e r  se l e c t i n g  eit her
of the other two choices. The null h y p o t h e s i s  was that each
of the three times is equally likely to be select ed  by a
re spo n d e n t  for the activity. This was tested using the
statistic: «
2 rX =   p---- for k-1 degr ee s of f ree do m
i=l i
and the null h y p o t h e s i s  was re jected  at the .05 level of
significance. Table C in Siegel gives the p r o b a b i l i t y  under 
2that X —  Chi squa re for 2 de grees of freedom, as:
.05 = 5.99; .01 = 9.21; .001 = 13.82. The results are






1. Course preparation 
before term: 1 - 2  weeks Yes 6.4
2. Course preparation 
during term: On hand Yes 22.9
3. Journal article 
preparation: 1 - 2  weeks Yes 13.6
4. Monograph (book) 
preparation: 4-6 weeks Yes 10.9
5. Short course 
preparation: 1 - 2  weeks Yes 7.7
6 . Conference preparation: 1 - 2  weeks Yes 2 1 . 0
7. Research proposal: On hand No 2 . 2
8 . Unsponsored research: 4-6 weeks Yes 10.7
9. Sponsored research: 4-6 weeks Yes 9.5
Figure 4. Test of Significant Difference for the Time Most Selected 
Among the Choices of the Three Time-Waits-Allowable
5 6
The test shows that the time in w h i c h  a report is needed 
does vary by activity; that reports are need ed quick ly for 
some activities; and the libra ry can only mee t those needs 
if it can respo nd quickly. R e f e r r i n g  back to the data on 
the number p e r f o r m i n g  the va r i o u s  activities, gi ve n in 
F i g u r e  2, those n u m b e r s - s h o w  that:
a. more than 50 pe r c e n t  of .the faculty pe rforme d  
all of the a c t i v i t i e s  except book preparation;
b. mo re  than 70 percent per formed six of the
a ct iv ities;  and
c . mo re than 80 percent of the faculty perform ed  
five activities :
(1) course p r e p a r a t i o n  before terms, 94 percent 
C2) cou rs e p r e p a r a t i o n  during the t e r m , 98 perc ent
C3) jo u r n a l  ar t i c l e  preparation, 87 perce nt
(4) c o n f e r e n c e  preparation, 83 percent
(5) r e s e a r c h  propo s a l  preparation, 92 percent 
The results of the test shown in Figure 4 indi ca te that the 
libra ry wo ul d have to supp ly the reports immediately,  or 
w i t h i n  one- to -two wee k s  at most, to meet the need for reports 
for these five activi ties.
3. An al ys is of Data for Qu estio n F o u r . Que stion Four 
was desig ned examine an assumption: that cited references
i nd ica te the po t e n t i a l  i n f o r m a t i o n  needs of those who read 
an arti cle  ci-ting them. In the light of s c h o l a r l y  tradition 
it might appear u n n e c e s s a r y  to test such an as sump t i o n . The
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d e c i s i o n  to do so stemme d from i n f o r m a t i o n  in studies such 
as Crane's w h i c h  indic a t e  that: Cl) m e m b e r s  of the " i n v i s ­
ible college" wi t h i n  a s p e cia lt y rely on infor m a l  c o m m u n i ­
c a t i o n  among their coll ea gues for m u c h  inf ormation; (2) the 
use of formal and inf or mal me ans of i n f o r m a t i o n  transfer 
va ries widely among speci altie s; and C3) the proc ess va ri es 
amo ng persons alre ady e s t a b l i s h e d  and those first entering 
a specialty. (17)
Since the r e s earch m o d e l  u t i l i z e s  a c i t a t i o n  count 
sampled from source journal s known to be read by the 
us er -group s p e c i f i c a l l y  to indica te p o t e n t i a l  i n f o r mati on  
needs of the group, the v a l i d i t y  of the a s s u m p t i o n  u n d e r ­
lying the use of that citati on count was tested. Questi on  
Four asked r e s p o n d e n t s  to state w hich  of three sources they 
used to learn of p o t e n t i a l l y  us eful techn ical reports. The 
three sources listed were: (1 ) c o l league  or friend; (2 ) r e f ­
erences cited in jo urna l article s and othe r p u blis he d 
sources; and (3) subject search es through indexe s arid other 
subject sources. The sources were  not m u t u a l l y  exclusive. 
R e s p o n d e n t s  were  asked to ma r k  any so ur ces they had used. 
Hence there is an equal p r o b a b i l i t y  of selecting: (1) all
three sources; (2 ) two of the three sources; or (3 ) one of 
the three so ur ces listed. The p r o b a b i l i t y  of sel ecting one 
of the three c o m b i n a t i o n s  can be fu rt her s u b d i v i d e d  as shown 
in Fig ure 5.
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C o m b i n a t i o n  
S el ections  Possible
P r o b a b i l i t y  
of C o m b i n a t i o n
Total
P r o b a b i l i t y
1. All three sources . 3333 3333
2. Two of the three 
sources
a. Sources 1 and 2
b. Sources 2 and 3
c. Sources 1 and 3
. One of the three 
sources
. 1 1 1 1
. 1 1 1 1









Fi g u r e  5. P r o b a bi li ty of the C o m b i n a t i o n  of Sel ect io ns from 
Three Sets of Choices that are Not M u t u a l l y  
E x c 1 us ive
The select io n of source 2, "refere nc es cited in journal 
articles and other published sources", is the only  selection 
pe rt inent to establis hing the as sum ption. From  Figu re 5, 
above, it can be seen that the c o m b i n a t i o n  in the left-hand 
colu mn wh ic h include se lectio n of s o ur ce 2 are numbers 1,
2a, 2b, and 3b. Their combined p r o b a b i l i t y  is .67 and the 
p r o b a b i l i t y  of not selec ting source 2 is .33.
The total number r e s p o n d i n g  to qu es t i o n  four was sixty. 




■ —  . .. .
Number Choosing 
Source 2
1. All three sources 31 31
2. Two of the three sources
a. Sources 1 and 2 5 5
b. Sources 2 and 3 15 15
c. Sources 1 and 3 0
3 • One of the three sources
a. Source 1 0
b. Source 2 7 7
c. Source 3 2
Total 60 58 i
Figure 6. Number and Selections of Responses to Question Four
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U s i n g  the data from Fi g u r e s  5 and 6, the p r o b a b i l i t i e s  of 
o b t a i n i n g  that response, or a m o r e  extr eme response, were 
summed, usi ng  the formula:
p(X) = E ( 5  
i
To s i m p l i f y  the c a l c u l a t i o n  the c o n v e n t i o n  of using the 
s m a l l e r  of the two figures, cho ice  of source 2, or not 
cho ic e of source 2, as "x" was used. Therefore;
N = 60
X = 2, not choi ce of s o u r c e  2
N - X  = 58, choice of s o urc e 2
hence, i = 0, 1, 2
F = .33, the p r o b a b i l i t y  a s s o c i a t e d  with x
Q = 1-F, .67, the p r o b a b i l i t y  a s s o c i a t e d  with N-x
The sum of p r obabi li ties, p(0) + p(l) + pC2) = p(x), the
p r o b a b i l i t y  of a resu lt as e x t r e m e  or mo re  extreme than
o b s e r v e d  is:
p(x) = .000000591
The  p r o p o r t i o n  of r e s p o nden ts  who selected sour ce 2 (fifty-
ei ght of sixty, or n i n e t y - s e v e n  percent) was compar ed to
the p r o p o r t i o n  who could be ex pected to choose it (sixty-
s ev e n  pe r c e n t  of sixty or, forty persons).
The h yp ot hesis tested was:
: p^ = p 2 whe re  p^ = the p r o p o r t i o n  from the
ques tio nnaire
: p > P 2 = the ex pe cte d d i s t r i b u t i o n
p r o p o r t i o n
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U s i n g  the formula:
Xi
"2  X  1 +  X oZ = wh e r e  p =-— ----- —
^ p (1-p) Hi +n.
and X- = 58 (the actual n u m b e r  of r e s p o nd en ts s e l ect in g 
sour ce 2)
= 60
Cg = 40 (the number eq ual i n g  67 percent of respond ents)
= 60 
Z = 4.25
Tab le C given by Siegel shows the p r o b a b i l i t y  a ss oc iated 
w i t h  a v a l u e  as extre me as Z = 4.0 is .0003. (60) The
null h y p o t h e s i s  th e r e f o r e  is rejected. The con cl usions were 
dra wn  that: (1) the p r o p o r t i o n  of r e s p o n d e n t s  who selected
sources that in cl uded the use of cited refe re nces exceeds 
t h e e i pe cted p r o p o r t i o n  to a si g n i f i c a n t  degree; (2) the 
as sum ption, that cited r e f e r e n c e s  in dicate  a p o t en ti al i n f o r ­
m a t i o n  need  for those who read articles citi ng them, is 
valid; and (3) the use of the c i t a t i o n  count in the mode l 
to d e t e r m i n e  p o t ential  i n f o r m a t i o n  needs is justified.
4. A n a l y s i s  of Data from Q u e s t i o n  F i v e . Q u e s t i o n  Five 
ask ed the r e s p o n d e n t s  to in dicate  the va r i o u s  types of 
c o l l e c t i o n s  or sources they used to o b t a i n  technical reports. 
This q u e s t i o n  was posed to d e t e r m i n e  to what extent the local 
library c o l l e c t i o n  and its i n t e r l i b r a r y  loan and special
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p ur cha se services we re relied upon by the user group. If 
the library lacked the reports, had limited in te r l i b r a r y  
loan borrowi ng ca pab ility , or limited sp ec ial  p u r c h a s i n g  
services, such a source, in fact, wo uld be ineffective. 
Nevertheless, it was as sumed that faculty would tend to 
rely on the local library, wh atever the extent of its 
collect io n and services. This seems p a r t i c u l a r l y  logical 
in the case of n e w  f acu lt y me mbers not yet fully ac qu a i n t e d  
with the extent of locally  ava ilable  m a t erial s and services.
The eleven sourc es listed were not mu tuall y exclusive. 
Faculty were asked to note all sources utilized. Am o n g  the 
sixty respon dents to this ques t i o n  fi fty-eig ht  percent, 
and f i f t y -s ev en percent, respectively, note d use of the local 
library c o l l e c t i o n  and use of its special  services, to try 
to get the reports. The only other sources indicated by 
on e-t hird or more of the r es po ndents were the sources related 
directly, to sp o n s o r e d  research, that is, the c o n t r acting  
officer res pon sible , and the agency spon soring  the research.
The number and pe r c e n t a g e s  of response for each 
source are shown in Figur e 7. The c o nclusio n was drawn 
from these data that the user group relies hea vil y on the 
local library fa cilit ies, and does not tend to seek out other 
specialized li brary col lections.
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So ur ce C o llect io n n Pe rcent of N=60
Cj O.U. Lib rar y Collection; 35 58%
Cg O.U. Lib rar y i n t e rlibra ry  
loan or special purch ase  
order service: 34 57%
C^ Other academic library 
locally; 2 03%
C^ Other academic library, 
n o n - l o c a l ; 6 10%
Cg Sp ecial (company) library, 
locally : 0 0%
Cg Special (company) library, 
non-local: 8 13%
Cy Special (government) library, 
locally: 5 08%
Cg Special (government) library, 
no n - l o c a l  : 9 15%
C g Contrac t Officer r e s p o nsibl e
for sponsored research project; 20 33%
C^Q D i r e c t l y  from agency
s po ns oring sponsored re search 
project: 30 50%
C^ ̂  Other (specify)
(These responses tended to 
du pl ic ate the choices above, 
p a r t ic ul arly Cg and C^^)
16 27%
Figure 7. Sources Used to Obtain the Technical Repo rts
Needed
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5. An al ys is of the Data from Qu estion Six, Ranked 
Imp or ta nce of M a t e r i a l s . In the di sc u s s i o n  of the pro b l e m  
w h i c h  led to the d e v e l o p m e n t  of the mode l it was state d 
that libraries m ay not receive  expres sio ns of demand for 
m at eri als , or be able  to assess the need for m a t e r i a l s  
bas ed on lack of demand. For this reason the faculty we re 
asked to rank five g enera l types of mater ials,  liste d on 
the q u e s t i o n n a i r e  in a l p h a b e t i c a l  order. Ea ch r e s p o n d e n t  
ranked each type, a s s i g n i n g  values of one, two, three, 
four and five. The ranks represent the va lue the r e s p o n d e n t 
placed on having each type in the library, a rank of one 
hav in g the lowest val ue  and five the highest.
The test exami nes whethe r the set of m ra nkings  of
n types shows any e v i d e n c e  of community  of j u d g m e n t  among 
m individuals. The test, as explained by K e n d a l l  and Smith, 
is a test of pr efe rence . (36) It requires no a s s u m p t i o n  
other than that ranki ng  of the types is possible, and it does 
not re q u i r e  that the r an ki ng be based on a d i s t r i b u t i o n  
a c c or ding to a norm al variate. Hence, the test de termines:
(1) wh e t h e r  the re s p o n d e n t s  have p r e f e r e n c e s  in common; and
(2) if so, is there a strong degree of unanimity.
Each of the ranks are summed, and the total of all
the ranks added are ex pre sse d by mn( n+l)/2. In the case 
of total agreement the sums of each type ranked show  the 
most  d i ffe re nce from each other. When little or no a g r e e ­
ment is present the sums of each rank are a p p r o x i m a t e l y
64
e q u a l .
(1) W =
The formul as used are: 
12 S
2 , 3 ,m (n -n)
where W = the c o e f f i c i e n t  of c o n c o r d a n c e
S = the sum of squar es  of d i f f e r e n c e  of the 
observe d total v a l u e  from the m e a n  
value m ( n + l ) / 2
m  = the n u mber  of r a n k i n g s
n = the n u mber of items ran ke d
and
(2) = m ( n - l ) W
2 2is a p p r o x i m a t e l y  d i s t r i b u t e d  as X wi th  (n-1) d e g r e e s  of
f r e e d o m .
The data are given  below. The types of m a t erial, listed 
in al ph a b e t i c a l  orde r on the q u e s t i o n n a i r e ,  have be en 








Jo urnal  p u b l i c a t i o n s 264 4.4 5
Mo no g r a p h s  (books) 257 4.28 4
T e c h n i c a l  repo rts 159 2.65 3
Go ve r n m e n t  p u b l i c a t i o n s 143 2.38 2
Product in f o r m a t i o n  and 
sp ec i f i c a t i o n s 77 1 . 28 1
F i gure  8. Ran ked  I m p o r t a n c e  of L i b r a r y  M a t e r i a l
The calculations, w h e r e
m = 60, the n u m b e r  of r a n k i n g s  p e r f o r m e d  
n = 5, the number of items ranked
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gave  value s of :
S = 25,404 
W = .71
= 169.36
2The tables for v a l u e s  of X ^ gi ven in F r i e d m a n  for n = 5, 
give val ues  for m r a n k i n g s  as sho wn  in F i gu re  9. (24, p. 89)
2m X r at : .05 level of s i g n i f i c a n c e at .01 level
20 9. 37 12.82
100 9 .46 13.19
F i gu re 9. Valu es of Chi Square for m Ra nk ings
The ca lc u l a t i o n s  in di cate that the f ac ul ty have prefer en ces 
in com mo n with u n a n i m i t y  of p r e f e r e n c e  shown to a highl y 
s i g n i f i c a n t  degree. As mig h t  be expected, the ranks show 
str ong  pr ef e r e n c e  for j o u r n a l s  and m o n o g r a p h s ,  w i t h  little 
d i f f e r e n c e  be tween the two. Similarly , the p r e f e r e n c e s  for 
tec hnica l reports and g o v e r n m e n t  p u b l i c a t i o n s  we re  close in 
ran k, but far bel o w  the level of their first two preferences. 
Pr o d u c t  in f o r m a t i o n  and  s p e c i f i c a t i o n s  a p pear  to ha ve  little 
v al u e  to this fac ult y as a type of m a t e r i a l  to m a i n t a i n  
in the library.
The results of the r a n k i n g s  tend to s h o w  that the 
l ibrar y may ex pe r i e n c e  l i tt le  if any p r e s s u r e  to m a i n t a i n  
co l l e c t i o n s  of m a t e r i a l s  ot h e r  than jo urn a l s  and monographs. 
Howe ver , it is import ant to note that this is c o n t r a r y  to 
the result s of the p r e v i o u s  q u e s t i o n  wh i c h  showed that more
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than half the fa cu lty turn to the library for needed 
m at er i a l  in cluding t e c h n i c a l  reports. In other words, the 
facul ty ap pa r e n t l y  expect the l i b r a r y  to have whate v e r 
m a t e r i a l s  they need. The e x p e r i e n c e d  library m a n a g e r  may 
not find this contrast s urprisi ng . But it is import ant 
to establish these ap par e n t  d i s c r e p a n c i e s  b ecause they 
emphasize the need for q u a n t i f i a b l e  data to aid in 
e v a l u a t i o n  of ma t e r i a l s  for s e l e c t i o n  and to support 
d e c i s i o n s .
6. S um mary of the Q u e s t i o n n a i r e  Data A n a l y s i s ; The 
foregoing d i s c u s s i o n  of the q u e s t i o n n a i r e  results shows that
a. the q u e s t i o n n a i r e  is a v i a b l e  in strument to 
apply to a facult y u s e r - g r o u p  to elicit response s 
about use of a l i t e r atur e,  indica ted by the 
s e v e n t y - n i n e  p er ce nt response;
b. a basic fu nction  of the q u e s t i o n n a i r e  is to 
derive i n f o r m a t i o n  from  a u s e r - g r o u p  about its 
use of a lit er at ure. Tests  applied to Que s t i o n s 
One and Two support the v i e w  that responses  
reflected a r e a s o n e d  ju dgment. Hence, the basic 
desi gn  of the q u e s t i o n n a i r e  has been tested in 
the ex pe r i m e n t  and is supported  by the evidence;
c. the tests d e m o n s t r a t e d  that the q u e s t i o n n a i r e  can 
be used to d e t e r m i n e  if c o r r elati on s exist 
between activ i t i e s  and uses of literature. Wher e 
corr e l a t i o n s  do exist they can be used for pre-
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d i c t i o n  of lite rature use in c o n j u n c t i o n  w i t h  
known amounts of p e r f o r m a n c e  of activiti es;
d. an u n d e r l y i n g  ass um p t i o n  of the m o d e l  was that 
r e f e r e n c e s  cited in journa ls  that are read by the 
u s e r - g r o u p  are a s o ur ce of p o t en tial i n f o r ma tion  
to that group. The q u e s t i o n n a i r e  was used to 
test the as su m p t i o n  and resul ts showe d it to be 
v a l i d  ;
e. the e x p e r i m e n t a l  a p p l i c a t i o n  of the qu e s t i o n n a i r e  
d e m o n s t r a t e d  its use to elicit a d d i t i o n a l  i n f o r m a ­
tion from the us er - g r o u p  related to p r o v i s i o n
of libr ary  services. For example, data on the 
time limit required by the user to r ece iv e needed 
mate ri als. Question Three, may assis t the m an ag er  
in d e t e r m i n a t i o n  of both the selecti ons and the 
services required to meet the users' actual needs.
f. the e x p e ri me ntal a p p l i c a t i o n  of the qu e s t i o n n a i r e  
shows that the u ser-gro up  me mbers ex am i n e d  tended to 
seek ma t e r i a l s  from their own u n i v e r s i t y  library.
The results also indic ated that the user s t h e m ­
selves may express little or no pr es su re for the 
l ibrar y to supply the m a t e r i a l s  they do use
and wi ll  seek there. He nc e the re su lts  tend to support 
the general  thesis of the research : that sources
of usa ge  data from outs ide the li b r a r y  system 
are va lua b l e  in providing the added di m e n s i o n
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and obj ecti vi ty n e c e s s a r y  in m a k i n g  dec is ions 
about library s e le ct ions and the related 
pr ov is ion of services.
C . The Citatio n Count from the Faculty  E n g i n e e r i n g  S a m p l e . 
The source journals sampled for this c i t a t i o n  count were 
drawn from those which the faculty r e s p o n d e n t s  listed on 
the q u e s t i o n n a i r e  as bein g titles they r e g u l a r l y  read.
T he p r o c e d u r e  used to select the sample list of twenty-two 
jour nal s and the articles to be sampled f r o m  each of those 
titles was explaine d in Ch apter III. T he  q u a n t i t y  of 
articles and the specific art icl es sa m p l e d  from the vari ous 
titles were selected by random number. This was done to 
avoid maki ng any assumptions, such as tho s e  of the normal 
distri but ion, about the journals, the a u t h o r s ,  or the 
re ferences cited.
1971 vol ume s were used for the basic c i t a t i o n  count.
A second count, to compar e changes or treats, was made  for 
all titles in the sample w h i c h  had e x i s t e d  ten years earlier 
Of the twenty-two titles, fifteen had v o l u m e s  for 1961.
To determi ne  the amount of t e c hn ic al report use that 
the citations reflected, the citat ion s to a l l  p u b l i c a t i o n s  
were counted. Then the n u mb er  of t e c h n i c a l  report 
ci tations was examined in relation to:
1. the total count;
2. the p r op or tion of journal article-.s cited; and
3. the proportion of other materials- cited.
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The 1971 volumes c o n t a i n e d  a total of 3,205 articles, of 
w h i c h  1,106 were sampled. Of th es e 1,106 sou rc e articles, 
1,033, or n i n e t y - t h r e e  percent, ci te d ref erences. The 
total r e fe rences  in this sampl e n u m b e r e d  16,167.
The 1961 v o l u m e s  (fifteen of the t w e n t y - t w o  sourc e 
jo u r n a l  titles) c o n t a i n e d  a total of 1,571 articles, of wh i c h  
419 were sampled. This samp le a m o u n t  d if fe rs fr om  the 
1971 s a m p l e  be ca use  the sam ple size from each title was 
d e t e r m i n e d  by ran do m number. Of th ese  419 sour ce  articles,  
371, or e i g h t y - n i n e  percent, cited ref er ences. The total 
r e f e r e n c e s  in this s a mple n u m b e r e d  4,580. F i g u r e  10 shows 
the data from the c i t a t i o n  count.
1971 1961
Categ o r y N u m b e r  P e r c e n t N u mb er Percent;
A r t i c l e s  citing ref eren ce s: 1,033 371
Nu mb er  of r ef erences  cited: 16,167 100% 4,580 100%
1. J o u r n a l  articles, % of 
total : 10,050 62% 3,139 69%
2. Other, % of total: 6,117 38% 1,441 31%
3. Repor ts, % of total: 1,527 9% 222 5%
4. Reports, % of other: 1,527 25% 222 15%
F i g u r e  10. R e f e r e n c e s  Cited in the Fa c u l t y  
E n g i n e e r i n g  S a mp le
Note that in the sam pl e as a w h o l e  less than ten percen t of 
all ci t a t i o n s  were to technica l r e p o r t s  in 1971 and only 
five pe r c e n t  of the total in 1961. Ho wever, it is 
in t e r e s t i n g  to comp ar e re sults of all the artic l e s  sampl ed
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w i t h  the results of a sub- sa mple. The s u b - s a m p l e  is ma de  
up of those ar ti cles w h i c h  cited the t e c h n i c a l  report 
r e fe rences  shown. F i g u r e  11 shows the data from the 
sub-s a m p l e  of the c i t a t i o n  count.
1971 1961
Category N u mber Per c e n t Nu mb er Percent
A r t i c l e s  whose a ut hors  
cited technical reports,  
among total: 423 41% 106 29%
Number of ref er en ces cited 
by these authors:








1. J ou rnal articles, % of 
total : 4,422 54% 1,218 64%
2. Other, % of total: 3,837 46% 694 36%
3. Reports, % of total: 1 ,527 18% 222 12%
4. Reports, % of Other: 1,527 40% 222 32%
Fi g u r e  11. R e f e r e n c e s  Cited in the Fa c u l t y  E n g i n e e r i n g
Sample by A u t h o r s  Who Cite d T e c h n i c a l  R eports
A comp ariso n of Fig u r e s  10 and 11 shows  that w h i l e  technical  
report cit ations make up only ni ne  pe r c e n t  of the total 
sampled in 1971, the a u t h o r s  who cite them m a k e  up two- fi fths 
of the authors in the sample. The s e  aut h o r s  cite mo re  than 
on e- ha lf of all the r e f e r e n c e s  in the sample, and their 
usage of technical reports, as a p e r c e n t a g e  of their total 
citation s is ei gh te en percent, as opp o s e d  to nine  pe rc ent  
for the total sample. The c o n c l u s i o n  dr aw n from this c o m ­
parison is that "usag e" of t e c h n i c a l  re p o r t s  shown  by the
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c i t a t i o n  count differs, d e p e n d i n g  on whe th er you regard 
all ref ere nc es cited by all au t h o r s  in the sample, or 
rega rd only the part cited by the au thors who have a c t u a l l y  
shown use of repor ts by citing them.
D . The Citat ion  Count From the Na tio n a l  Engi ne ering 
S a m p l e . The pro c e d u r e  used to select the list of journals, 
and articles to be sampled, from j o u r n a l s  indexed by 
E n g i n e e r i n g  Ind.ex was e x p la in ed in Ch a p t e r  III. The
p r o c e d u r e  was r a nd om ized to avoid any assump t i o n s  
about distr ibution, exactly as before, for the F ac ulty E n g i ­
n e e r i n g  Sample. Again, 1971 v o l u m e s  were  used for the 
basi c citation count and 1961 vo l u m e s  we re used as a 
s e c o n d a r y  count for comparison. The sam ple  numbered 
t w e n t y - t h r e e  titles; in 1961 e l e v e n  of those titles had 
v ol u m e s  which could be sampled.
The 1971 v olumes  contai ne d a total of 3,412 arti cles  
of w h i c h  665 were sampled. Of these 665 source articles,
486, or seven ty -three percent, cit ed refere nces.  The total 
re fe r e n c e s  in this sample n u m b e r e d  5,773.
The 1961 v olumes  (eleven of the tw en t y - t h r e e  source 
jo u r n a l  titles) co nta ine d a total of 996 ar ticl es  of whi c h  
284 w e r e  sampled. Of these 284 sou rce articles, 220, or 
seventy-seven p e r c e n t , cited ref er en ces. The total ref er en ces  
in this sample numbered 2,668. F i gure 12 shows the data 
from  the citation count.
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1971 19.61
Category Number Percent Number Percent
Articles citing references; 486 220
Number of references cited: 5,773 100% 2,668 100%
1. Journal articles, % 
of total: 3,807 66% 1,868 70%
2. Other, % of total: 1,966 34% 800 30%
3. Reports, % of total: 187 3% 90 3%
4. Reports, % of other: 187 10% 90 11%
Figure 12. Reference Cited in the National Engineering Sample
In this sample reference s to techni ca l reports are 
about three perc ent of the total. However, agai n the 
pi c t u r e  differs if only the s u b - s a m p l e  of authors who 
cite technical repor ts is examined. Those autho rs comprise 
o n e - f i f t h  of the sample, they cite m o r e  than on e-t hird of 
all the refere nces, and their usage of technical reports, 
as a p e r c e n t a g e  of their total citatio ns  is nine percent, 
as opposed to three percent for the total sample. Fig ure 13 
shows the data from the s u b- sample of the ci ta t i o n  count. 
Tables 1 - 7, A p p e n d i x  IV also pr o v i d e  data from these 
s a m p l e s .
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1971 1961
Cate gor y N u m b e r Percent Number P er c e n t
A r t i c l e s  whose authors 
cited technical reports, 
am ong total: 101 21% 39 18%
N u m b e r  of re fer enc es cited 
by these authors:
Us i n g  these refe rences as 
the total:




1. Journal articles, % 
of total: 1,139 57% 795 76%
2. Other, % of total: 852 43% 249 24%
3. Reports, % of total: 187 9% 90 9% !
4 . Reports, % of Other: 187 22% 90 36 % j
Fi g u r e  13. Re fe r e n c e s  Cited in the Na tio nal  E n g i n e e r i n g
Sample by Author s Who Cited Tec hn ical Rep o r t s
E . An al ysis of the Data from the Citation C o u n t s . Two 
a s s u m p t i o n s  are inherent in the use of cita t i o n  counts in 
the model:
1. the results of c i t a t i o n  counts drawn from a
a lar ge field of literature, such as science, 
reflect the sum of all parts of that field.
That sum may differ from results ob tained 
from one part, su'ch as engineering;
2. that results of a c i t a t i o n  count drawn from 
journals in the field of engineering in ge n e r a l  
reflect the sum of the field. That sum may 
differ from results of a citation count drawn  
from journals read by a specific group of 
e n g i n e e r s .
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These a s s u m p t i o n s  w e r e  tested sta tist ic ally.
1. Tests of C i t a t i o n  Counts from G e n e r a l  Field, 
Science, vs. a P a r t i c u l a r  Subset, E n g i n e e r i n g . Ga rfie ld  and 
Sher st u d i e d  the r e f e r e n c e s  in sc ience l i t e r a t u r e  of 1961, 
a c c u m u l a t i n g  1.4 m i l l i o n  refere nces.  (28) T h e s e  ave rag ed  
13.7 r e f e r e n c e s  per article, of wh i c h  only 2.2 r e fe rences  
were to n o n - j o u r n a l  p u b licat io ns. Hence, in the 1961 science 
li ter ature, 84 pe r c e n t  of the re fe r e n c e s  ci t e d  jou rn al  
artic l e s  and o n l y  16 percent cited other m a t e r i a l s .
As a test of the ass umption, it is c o n v e n i e n t  to 
co mp are their fig ur e for sc ie nce l i t e r a t u r e  in 1961 to the 
e n g i n e e r i n g  data for 1961 to examine w h e t h e r  a sig ni ficant  
d i f f e r e n c e  e x i s t s  in these propor tions. If a di ffe r e n c e  
exists, it is im p o r t a n t  to know bec a u s e  it e s t a b l i s h e s  
that the r e s u l t s  found in the general l i t e r a t u r e  (science) 
aren't n e c e s s a r i l y  the same as those of one of its subsets 
( e n g i n e e r i n g ) .
To make the c o m p a r i s o n  and test the n u l l  h y pot he sis  
that the p r o p o r t i o n s  fr om these two p o p u l a t i o n s  are equal, 
against the a l t e r n a t i v e ,  the a p p r o p r i a t e ,  s t a t i s t i c  is:
%i x.
r-----%---;-----5---   ̂ X + X
p ( l - p ) ( —  + —  ) wi th p = ----—----ni n^ + *2
Figures for the Gar fie ld and Sher data must be e s t imated to
deri ve  x since their d i s c u s s i o n  only gives the total
refe re nces , 1,4 million, the average n u mb er  of r e feren ce s
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per article, 13.7, and the av er age num ber  per a r t i c l e  of 
n o n - j o u r n a l  references, 2.2. Di vid i n g  2.2 by 13.7 gives 
.16. M u l t i p l y i n g  1.4 m i l l i o n  r e fe re nces by that resu lt 
gives the number of n o n - j o u r n a l  r e f e r e n c e s  as 224,818.
Of the two sa mp les m a d e  of e n g i n e e r i n g  data for 1961, 
the Natio n a l  E n g i n e e r i n g  Sample had the lower p r o p o r t i o n  
of no n - j o u r n a l  r e f e r e n c e s  and thus pr ov i d e s  the most  
c o n s e r v a t i v e  test. For this sample e s t i m a t i n g  isn't 
re qu i r e d  since the f igur es  are available. The data are shown 
on Table 2, of A p p e n d i x  IV. Using the e s t imate s for 
Ga rf ield and Sher, and the data from the N a t i o n a l  E n g i ­
ne e r i n g  Sample, 1961, the data for the samples to be 
tested are :
Na ti o n a l  E n g i n e e r i n g  Sample G arfield and Sher 
n^ = 2668 n^ = 1,400 ,00 0
= 800 X = 224, 818
Pj_ = • 30 p^ = . 16
The h y p o t h e s e s  for the test are:
: p ̂ = p^ Reje ct  if Z > ; Z at a = .05 is 1.645
" r  Cl ' C;
A p p l y i n g  the data to be tested:
Xi + X
a = .025 is 1.960 
a = .01 is 2.326 
a = .005 is 2.576
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Z = -  - = 0 . 1 3 9 2 6 6 1 3 3 4
-.,1 T~^ , /(Ô~. 1349764895) (0. 0003755269)p ( l - p ) (- + -  )
I 2
0 . 1 3 9 2 6 6 1 3 3 4  0.139266 13 34Z = —  - = ----------------  = 19.561
/ O. 00 005 0 6 8 7 3  0.0071195 014
Z = 19.561
This va lu e of Z, 19.561, is great er than Z ̂  for .005, 2.576. 
Hence, the null hy pothesis, that the p r o p o rt io ns of the two 
sample s are equal, can be rejected at an alpha level of 
.005. This si g n i f i c a n t  d i f f e r e n c e  support s the assum ption 
that r esults  of a c i t a t i o n  count dr a w n  from a large field, 
such as science, d if fers from results ob ta ined from one
part, eng ineering.  Hence the results obta in ed from the
ci ta ti on count of the large field cannot be used to draw
c on cl usions  about the subset.
2. Tests of Cit at i o n  Counts from the General Field 
of E n g i n e e r i n g  Jo ur n a l s  vs. a P a r t i c u l a r  Subset, Enginee ring 
J ou rn a l s  Read by a Speci fic Group of E n g i n e e r s . The 
a s s u m p t i o n  was made that results of a citation  count drawn 
from jo ur nals in the field of e n g i n eerin g in general may 
differ from results of a citation count draw n from journals 
read by a specific group of engineers. This assumption 
formed the basis for using two citat ion counts in the model 
design. One was derived from jour na ls ra ndomly  sampled 
from those indexed in E n g i n e e r i n g  I n d e x . (55) It was 
d es ign ed as a natio nal  overv ie w of usage, based di rectly  on
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the original conce pt of the cit ati on count, as a me a n s  of 
d e t e r m i n i n g  p o t e n t i a l  study and instru ct ional needs of 
engine e r i n g  students. The othe r count was deriv ed  from  a 
sample of the j o u r n a l s  read by the local e n g i n e e r i n g  
faculty, as a means of de t e r m i n i n g  local po t e n t i a l  i n f o r ­
m a t i o n a l  needs. If the a s s u m p t i o n  that the two groups 
would differ we re s u p po rted by a st ati stica l test of the 
data, then the need for both citat ion counts wou l d  be 
supported. If the r es ults of the test were to show no 
differences, then only one ci tat ion  count would be re qu i r e d  
to show both aspects, the s t u d y / i n st ructio na l, and the 
i n f o r m a t i o n a l  needs. Therefore, vario us co m p a r i s o n s 
of the results from the two eng in eering  samples were 
made. In each case p r o p o r t i o n s  were used, and the st a t i s t i c  
and h y po th eses for test were  the same as those used to 
c o m p a r e  the Garf i e l d  and Sher data to the 1961 e n g i n e e r i n g  
data. Hence, the s t a ti st ic used was:
_ l2
^1 “ 2 . - +  %2Z = • "   w i t h  p =
The hyp o t h e s e s  were:
: p ̂ = p g w h e r e  p ̂ and p ̂  represent the p r o p o r t i o n s  
„ . from the two samples as shown in the
"r Pi 2̂ .fo l l o w i n g  tables
and H is reiected if Z > Z ; where  Z at a = .05 is 1.645 o ' a
a = .025 is 1.960 
a = .01 is 2.326 
a - .005 is 2.576
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F or these tests three bas ic p r o p o r t i o n s  were tested;
a. the p r o p o r t i o n  of n o n - j o u r n a l  r e fere nc es 
among the total referen ces;
b. the prop o r t i o n  of t e c h n i c a l  report references 
among total ref erences;
c. the propo r t i o n  of t e c h n i c a l  report references 
among the total of n o n - j o u r n a l  references of 
which they are a subset.
A fourth p roporti on  was also t e st ed  for comparison:
d. the p r o p o r t i o n  of a u t h o r s  (number of source 
articles (citing t e c h n i c a l  reports among the 
total of source a r t i c l e s  in the sample citing 
any references.
Us ing these four pro portions, c o m p a r i s o n s  were made of the 
dat a in the two samples, the F a c u l t y  Engine e r i n g  Sample, 
and the Engineeri ng  Natio n a l  Sample,  co mparing the p r o ­
port ion s between samples for the data years 1961 and 1971 
using the data for the entire s a m p l e  set. The three basic 
p ro po rtions  also were ap plied u s i n g  only the data from the 
subset of these authors in w h i c h  tec hni cal reports were 
cited. Hence a total of seven tests were made. As state d 
above, these tests between s a m p l e s  were made to test the 
assumption. The data and test res ul ts are shown in Figure s 14 
and 15. The seven p r o p o r t i o n  tests b etw ee n samples for the two
Tests Using Data From Entire Sample.
where H :p- = p„ 
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1. Proportion of non-journal ref­
erences among the total 
references.
n = 4580 n„ = 2668 
= 1441 x_ = 800 
p, = .31 Pp = .30 
Z = 1.313 < Z = 1.645 
No significant difference 
at a = .05
n^ = 16167 n = 5773 
x:: = 6117 X, = 1966 
p. = .38 p = .34 
Z = 5.113 > Z'̂  = 2.576 
Significant difference 
at a = .005
2. Proportion of technical report 
references among the total 
references.
n = 4580 n = 2668 
= 222 x^ = 90 
p, = .05 p^ = .03 
Z = 2.982 >• Z~ = 2.576 
Significant difference 
at a = .005
n - 16167 n = 5773 
= 1527 x^ = 187 
p, = .09 Pp = .03 
Z = 15.083 > Z = 2.576 
Significant difference 
at a = .005
3. Proportion of technical report 
references among the non-journal 
references of which they are a 
subset.
n^ = 1441 n„ = 800 
x7 = 222 x^ = 90 
p = .15 p = .11 
= 2.723 > Z = 2.576 
Significant difference 
at a = .005
n^ = 6117 n -■ 1966 
x7 = 1527 x^ = 187 
p = .25 p„ = .10 
Z = 13.784 > Z = 2.576 
Significant difference 
at ot = . 005
4. Proportion of authors (source 
articles) citing technical 
report references among all 
source articles citing 
references.
n^ = 371 n„ = 220 
X- = 106 x„ = 39 
p. = .29 p« = .18 
Z = 2.962 > Z = 2.576 
Significant difference 
at a = .005
n = 1033 n_ = 486 
x^ = 423 X ,  = 101 
p = .41 Pp = .21 
Z = 7.713 > Z = 2.576 
Significant difference 
at a = .005
Fi gu re 14. Comparison of Proportions Between Samples, 1961 and 1971, Total Sample Data.
Tests Using Data from Subset, Authors 
Citing Technical Report References.
where H^:p^ = Pg
Proportions









1. Proportion of non-journal ref­
erences among the total 
references.
n^ = 1912 n„ = 1044 
= 694 x„ = 249 
p = .36 p = .24 
= 6.939 > Z = 2.576 
Significant difference 
at a = .005
n = 8259 n = 1991 
xr = 3837 -xi = 852 
p, = .46 , p = .43 
Z^ = 2.947 > Z = 2.576 
Significant difference 
at a = .005
2. Proportion of technical report 
references among the total 
references.
n = 1912 n - 1044 
x^ = 222 = 90 
p, = .12 p = .09 
Z = 2.529 > Z = 2.326 
Significant difference 
at ot = .01
n = 8259 n = 1991 
x:f = 1527 x^ = 187 
pt = .18 P, = .09 
= 9.764 > Z = 2.576 
Significant difference 
at a = .005
3. Proportion of technical report 
references among the non-journal 
references of which they are a 
subset.
n = 694 n = 249 
xf- = 222 X, = 90 
p. = .32 p = .36 
= -1.196 = Z = -1.196 
Significant difference 
at ot = .025
n = 3837 n = 852 
x^ = 1527 X = 187 
p, = .40 p = .22 
Z^ = 9.786 > Z = 2.576 
Significant difference 
at 01 = .005
00o
Figure 15. Comparison of Proportions Between Samples, 1961 and 1971, Subset Data, 
References Cited by Authors of Articles Which Cited Technical Reports.
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data years gave a total of fourt e e n  tests. Of these 
f o u r t e e n  tests there w e r e  s i g n i f i c a n t  d ifferen ce s shown in 
t h i r t e e n  of the fourteen. Hence, the tests support the 
a s s u m p t i o n  and e s t a b l i s h  the need  for the two citation 
counts in the method.
3. Co mpa r i s o n  of Data for 1971 vs. 1 9 6 1 . The same 
statistic, hypo t h e s e s  and test used for testing the a s s u m p ­
tion, above, were used to com p a r e  the data between years, 
to show changes in t e c hn ic al report usage over the ten-year 
period, if any. This was done for two reasons:
a. to ev al uate the specif ic  da ta derived in the 
ex pe riment on the use of tec hn ical reports 
by engineers, for any c ha nges shown; and
b. to d e m o n s t r a t e  the c a p a b i l i l t y  of the mode l 
design, d i s c u s s e d  above in C hap te r III, for
sh ow ing such changes or e s t a b l i s h i n g  trends in
usage over a period of time.
Here ag ai n the se ven c o m p a r i s o n s  b e t w e e n  years, w i t h i n  each
of the two samples, gave a total of fourt e e n  tests. The
results are shown in Figur es  16 and 17.
The sample of j o u r n a l s  dr awn from the national 
index gave am biguous results. Of the seven comparison 
tests made, four showed that the d i f f e r e n c e  was not 
s t a t i s t i c a l l y  significant. Of the three showing s i g n i f i ­
cant dif ferences, the 1971 data was larg er in two of the 
three. Hence, some d i f f e r e n c e s  were  found but no definit e
Tests Using Data From Entire Sample.








Proportion of non-journal ref­
erences among the total 
references.
n = 16167 n = 4580
= 6117 x_ = 1441
p = .38 p“ = .31
Z = 7.912 > Z = 2.576
Significant difference 
at a = .005
2668
x" = 800
Pg = .30Z = 2.576
Proportion of technical report 


















n = 5773 
xj- = 1996 
p = .34 
Z = 3.704 >
Significant difference
n = 5773 
x:̂  = 187
p = .03 













Proportion of technical report 
references among the non-journal 
references of which they are a 
subset.
n^ = 6117 
x| = 1527 
Pi = .25
n, = 1996 
x7 = 187
p T = .10
Z^ = - 1 . 3 8 K  
No significant difference
at a = .05
486 n„ = 220
101 I.x^ = 39
.21 2Po = . 18
0.943 < z"== 1.645
Proportion of authors (source 
articles) citing technical 
report references among all 
source articles citing 
refernces.




at ct = .005
No significant difference 
at Oi = .05
Figure 16. Comparison of Proportions Between Years, Faculty Engineering Sample and 
National Engineering Sample, Total Sample Data
Tests Using Data From Subset, Authors 
Citing Technical Report References.




Faculty Engineering Sample 
1971 1961
National Engineering Sample 
1971 1961
1. Proportion of non-journal ref­
erences among the total 
references.
= 8259 n„ = 1912
= 3837 694
= . 46 P2 = .36
= 8.056 > = 2.576
Significant difference 
at a = .005
n = 1991 
= 852





P2 = .24Z = 2.576
at a =: .005
"l = 1991 n = 1044
4  = 187 x" - 90
Pi = .09 P2 = .09Z = 0.701 < Z = 1.645
Proportion of technical report 
references among the total 
references.
n = 8259 
x| = 1527
Pi = .18
Z = 7.182 >
n = 1912
X, = 222
Po = .12 
Z = 2.576
Significant difference 
at Ot = . 005
No significant difference 
at & = .05
00to
Proportion of technical report 
references among the non-journal 




= 3837 n„ = 694 852 "o = 249
= 1527 LX = 222 x! = 187 LX„ = 90
= . 40 LP? = .32 Pi = .22
I
p? = .36= 3.888 > Z^ = 2.576 Z = -4.541 > Z = -2.576
Significant difference 
at ot = . 005
Significant difference 
at a = .005
Figure 17. Comparison of Proportions Between Years, Faculty Engineering Sample and 
National Engineering Sample, Subset Data, References Cited by Authors 
of Articles Which Cited Technical Reports.
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trend was establ ished .
The s a mple  of journ a l s  dr a w n  from those read by 
the local faculty, however, show ed  quite d i f f e r e n t  results.
A s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  years was found in all 
seven  tests. In six of the sev e n  tests the p r o p o r t i o n s  
for 1971 data were s i g n i f i c a n t l y  larger than 1961. Hence, 
not on ly  were d e f i n i t e  d i f f e r e n c e s  found over the ten-year 
period, but a trend show ing i n c r e a s e d  use from 1961 to 1971 
was d e f i n i t e l y  established. The data and test re su lts are 
shown in Fig ure s 16 and 17.
4. A n a l y s i s  of the Da ta on Age of the R eport s Cited 
as an I n d i c a t i o n  of U s e f u l - L i f e  in Li b r a r y  C o l l e c t i o n s . The 
Na tio n a l  En g i n e e r i n g  Sample and the Faculty E n g i n e e r i n g  
Sam ple  ex h i b i t e d  di ff er ent r e l a t i o n s h i p s  of age of report 
ve rs us the date of the source journal. However, both 
sampl es had i n s tances of c i t ations  to t e c hnical reports wh i c h 
wer e t w e n t y - f i v e  years old, or older. A su m m a r y  of the 
data from the 1971 samples is as follows:
a. The E n g i n e e r i n g  F a c u l t y  Sample, 1971, using a 
c u m u l a t i v e  p e r c e n t a g e  of te chnical reports 
cited, by age of report, show ed that:
(1) t w e n t y - o n e  pe r c e n t  of dema nd  wo u l d  be 
s a t i s f i e d  with the latest three years 
of rep ort s ;
(2) fif t y - t w o  perce nt of demand wo u l d  be 
sat i s f i e d  with the latest six years  of 
r eport s ;
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(3) s e v e n t y - t h r e e  p e r c e n t  of demand wo u l d 
be satisf ied by the latest ten years 
of reports; and
(4) the re m a i n i n g  p e r c e n t a g e  of total demand, 
shown by reports cited, is d i s t r i b u t e d  
over an a d d i t i o n a l  t h i r t y - y e a r  period, 
the oldest c i t a t i o n  b e a r i n g  a p u b l i c a t i o n  
date of 1933.
b . The N a t i o n a l  E n g i n e e r i n g  Sample, 1971, showed that;
(1) thirt y - t h r e e  pe r c e n t  of demand w o u l d  be 
s at isf ied  w i t h  the l a te st  three years of 
reports;
(2) fifty-two per c e n t  of demand wo uld be 
s at i s f i e d  by the l a t e s t  four vcars of 
repo rts  ;
(3) seven t y - t w o  perce nt  of dema nd would be 
sat isfie d by the l a t e s t  six years of reports; 
and
(4) the re m a i n i n g  p e r c e n t a g e  of total demand, 
shown by reports cited, is d i s t r i b u t e d  over 
an a d d i t i o n a l  t w e n t y - y e a r  period, the oldest 
ci tat i o n  b ea ri ng a p u b l i c a t i o n  date of 1943.
The dates of cited reports i n d i c a t e  that the total demand 
ex hibited by the author s of the s o urce ar tic l e s  could only 
be sat is fi ed by a coll e c t i o n  of re p o r t s  sp anning thirty 
to fort y years. A p p r o x i m a t e l y  f i f t y  to s e v e n t y - f i v e  percent
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of deman d w ould be sa t i s f i e d  with a co ll e c t i o n  of reports 
s p a n n i n g  five to ten years. Based on this sum m a r y  data 
alone, w i t h o u t  r e c ou rs e to specific dec i s i o n s  on the amount  
of demand the libra ry  should satisfy, it is reas o n a b l e  to 
c o n c l u d e  from the c i t atio ns  that tech nical  re ports  do 
exhibit an age factor c o m m e n s u r a t e  wi th the concept of 
c o l l e c t i n g  only m a t e r i a l s  having a "lastin g value useful 
life" in u n i v e r s i t y  r e s e a r c h  libraries. Further, it is 
a p p arent from the data g a t hered in the e x p e r i m e n t a l  a p p l i ­
cation, that the m o d e l  is ca pa bl e of e x hi biting the a g e -s pan  
factor of the m a t e r i a l  being examined.
5. Su mma ry  of the C i t a t i o n  Count Data A n a l y s i s . 
A n a l y s i s  of the data derived from the citati on counts has 
shown that :
a. use of m a t e r i a l s  by a p a r t i c u l a r  group 
such as engine er s may vary c o n s i d e r a b l y  
from use e x hi bi ted by a gener al group 
such as "all sc ien tis ts";
b. use of m a t e r i a l s  shown by citat i o n  counts 
of r a n d o m  n a t i o n a l  samples may vary 
c o n s i d e r a b l y  from use shown in counts from 
samples of lo cally read sources. Hence 
the dual cit at i o n  count used i n  the model 
is n e c e s s a r y  to meet the obj e c t i v e  of 
r e l a t i n g  use to the local i n f o r m a t i o n a l  
needs ;
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c. the comp a r i s o n  of r e t r o s p e c t i v e  citat ion 
counts, ten years apart, de mo ns trated  that 
the model is capab le  of showing changes in 
use that occur. Ther ef ore, the model can 
be expected to show  trends in use, or 
deve lo ping forms or formats; and
d. the analysis  of age of ma ter i a l  cited 
d e m o n s t r a t e d  that the m o d e l  meets the 
objective of showi ng u s ef ul  life of the 
ma te r i a l  being examined.
The reader wi s h i n g  to examin e the ci ta tio n counts in detail 
will find the data pr ovided in Appe nd ices II, III and IV,
C H A P T E R  V 
SUMMARY AND CO N C L U S I O N S
In Chapt er I it was stated that the A m e r i c a n  
L ibrar y A s s o c i a t i o n  in ter l i b r a r y  loan code p o licy is, in 
effect, a nation al standard g o v er ning loan of m a t e r i a l s  
among u n i v e r s i t y  libraries. The ALA's  loan  pr o c e d u r e  
ma nu al  states the a s s u m p t i o n  that " . . .  each library 
will provi de the resources to m e e t  the study, instructio nal, 
inf or ma tional  and normal research needs of its users . . . ."
The statem en t implies that libraries h a v e  the r e s p o n s i b i l i t y 
to de term in e those needs, and further, assum es they ha ve the 
me an s and a bi li ty to do so.
An e x a m i nation  of the l i t e r a t u r e  led to the c o n ­
c lu s i o n  that the means a v a i l a b l e  to a u n i v e r s i t y  library 
to dete rm ine the needs of its users in q u a n t i t a t i v e  terms 
are  derived from circulation , i n t e r l i b r a r y  loan, and 
s imila r descri pt ive statistics m a i n t a i n e d  for r e p orti ng  
purposes. These sources on use a v a i l a b l e  from library 
op er atio ns  are limited in their c a p a c i t y  to show  need for 
m at eri als  which the library does not own, w h i c h  do not 
cir culate, or whi ch  be ca use of p r o c e du res, policies or 
delays, are not reflected in the li br ary 's opera ti ng data.
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B e c a u s e  of these l i m i t at ions it was co n c l u d e d  that a 
u n i v e r s i t y  li brary does not have a v a i l a b l e  w i t h i n  the 
s y s t e m  s u f f i c i e n t  means to d e t e r m i n e  the m a t e r i a l s  n e ed ed 
by its users in terms of the c a t e g o r i e s  of needs sp e c i f i e d  
in the A L A  statement. T h e r e f o r e  it lacks the a b i l i t y  to 
m e e t  the impl ied re sp on s i b i l i t y .  Mo r e o v e r ,  the p r o b l e m  is 
c o m p o u n d e d  by the incr e a s i n g l y  i n t e r d i s c i p l i n a r y  n a t u r e  of 
the ma terial, the dynamics of c h a n g i n g  d i s c i p l i n e s  w h i c h  
tend to cause changes in the u n i v e r s i t y ' s  pr ogr a m s  of 
study, and the in cre asing  costs of li br ary m a t e r i a l s  and 
services. Th es e factors tend to i n c r e a s e  the need for 
q u a n t i t a t i v e  data to su p p o r t  r e c o m m e n d a t i o n s  to fund 
l ibrar y ma t e r i a l s  and services.
H e n c e  the pro b l e m  under i n v e s t i g a t i o n  was the 
d e v e l o p m e n t  of a metho d to provid e data on use of m a t e r i a l s  
w h i c h  would  mee t the ALA's cri te r i a  for r e l a t i n g  use to 
study, in struc tional, inf o r m a t i o n a l ,  and n o rmal r e s e a r c h  
needs, w h i c h  could be ob ta i n e d  fr om source s ot he r than 
the l i b ra ry 's operating s y s t e m , i n  order to a u g m e n t  data 
d e r i v e d  from the syst em and avoid the in herent li mitatio ns . 
The  i n v e s t i g a t i o n  also includ ed o b j e c t i v e s  for p r o v i s i o n  
of data w h i c h  wo ul d rela te the use of m a t e r i a l s  to the 
gr o u p  whi ch  used the m a t e r i a l  in order  to aid d e t e r m i n a t i o n  
of needs und e r  changing co ndi t i o n s  in pr og r a m s  or budgets; 
p r o v i s i o n  of data which m i g h t  r e f l e c t  c h a n g i n g  needs 
r el at ed to format of mate ri als; p r o v i s i o n  of data w h i c h
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wo u l d  re f l e c t  r e t e n t i o n  per iod or u s e f u l  life of m a t e r i a l s  
used; and prov is ion of data by a m e t h o d  a p p l i c a b l e  to 
various  unive rs ities w i t h o u t  the need for each i n s t i t u t i o n  
to u n d e r t a k e  costly r e p e t i t i o n  of the e n t i r e  process.
Chapter III d e s c r i b e d  the r a t i o n a l e  for devel o p i n g  
the three parts of the re se a r c h  m o d e l  to me et the objectiv es 
for o b t a i n i n g  data on the use of m a t e r i a l s ,  the w ay  in 
w h i c h  the model relates use to a s p e c i f i c  group of users, 
and the way it relates use to s p e c i f i c  types of needs. It 
was also noted that a p p l i c a t i o n  of the m o d e l  requi res that 
the group of users and type of m a t e r i a l  b e  d e s i g n a t e d  in 
advance, and that the rese ar ch m o d e l  was tested using the 
field of eng in eering  and the use of t e c h n i c a l  repor ts for 
the exp eriment. Ch a p t e r  IV d e s c r i b e d  the e xperime nt  in 
w h i c h  the model  was applied, the kind s of data obta i n e d  and 
the st a t i s t i c a l  tests used to e x a m i n e  t h e  results.
The experiment d e m o n s t r a t e d  that the ques t i o n n a i r e ,  
as designed, achie ved its p u r p o s e  to o b t a i n  i n f o r m a t i o n  
about ce rtain activi ties and use of m a t e r i a l s  from the 
en g i n e e r i n g  faculty. F o u r - f i f t h s  of the f acu lt y responded. 
It was found from s t a t i s t i c a l  tests a p p l i e d  to the 
results of the first two questi on s that f a c u l t y  responses 
were not given at random, that fac u l t y  c o n s i d e r e d  the 
questions individually, and res ponded  to each in a mann er  
indic a t i v e  of consi dered j u d g m e n t  r e g a r d i n g  their p e r ­
fo rm a n c e  of activities and the use of t e c h n i c a l  reports.
It was also found from s t a t i s t i c a l  tests, of the results
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of the questionnaire: ^hat:
1. use of te chn ica l reports  c or relate d to amoun t
of p e r f o r m a n c e  of specific  a c t i v ities , and t h e r e ­
fore the q u e s t i o n n a i r e  desi gn ma kes it p o s s i b l e  
to e x a m i n e  the amounts of p e r f o r m a n c e  of the 
v a r i o u s  types of ac tiv iti es as p r e d i c t o r s ;
2. the a m o u n t  of time in wh i c h  a r e port was needed 
for use v a r i e d  and depen de d upon the a c t i v i t y  for 
w hi c h  it was needed; and further that the m a x i m u m  
p e r m i s s i b l e  wait for reports for m o s t  a c tivit ie s  
was one to two weeks;
3- the f a c u l t y  wo u l d  se ek the ma t e r i a l s  they nee ded  
from the u n i v e r s i t y  library. A l t h o u g h  they also 
used oche r sources to obtain te c h n i c a l  reports, 
they would, as a group, expect the lib r a r y  to have 
them ;
4. when asked to rank their p r e f e re nces for m a t e r i a l s  
needed in the library, this f aculty  did not
rank t e c hnica l reports high on their pr io r i t i e s  
of m a t e r i a l s  in the library. T h e r e f o r e  they 
wou l d  p r e s u m a b l y  exert little or no p r e s s u r e  for 
the library to m a i n t a i n  such a co l l e c t i o n ,  even 
though, as note d above, results show ed they woul d  
seek the reports from the library w h e n  needed; and
5. the s t a t i s t i c a l  evi de n c e  showed that the faculty
do use cited refe r e n c e s  for p o t e n t i a l  i n f o r m a t i o n a l
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needs, v e r i f y i n g  that a s s u m p t i o n  u n d e r l y i n g  the 
faculty c i t a t i o n  count.
The two c i t a t i o n  counts of the m o d e l  dif fe r e d  only in that 
the first, the faculty count, was d r a w n  from sour ce journals 
k n o w n  to be regularly read by this faculty, and the second, 
the n a t i o n a l  count, was dr a w n  from  a g en er al base of 
e n g i n e e r i n g  journals, those ind exe d in the Eng ineering 
I n d e x . S t a t i stic al  tests appl ied to the results of the two 
c i t a t i o n  counts showed that:
1. the results of the two counts did differ. The 
amo un t of use of t e c hn ic al reports, in terms 
of the number of authors cit ing  them, and the 
pr o p o r t i o n a t e  amount of rep ort s cited by them, 
d if fer ed to a s i g n i f i c a n t  d e gree in the two 
counts. This result v e r i f i e d  the a s s u m p t i o n 
that the two d i f f e r e n t  counts w e r e  required to 
sh ow  the need for repor ts for s t u d y / i n s t r u c t i o n a l  
uses, from the n a t i o n a l  ev idence, and the need 
for reports for local i n f o r m a t i o n a l  purposes, 
based on the ev ide n c e  f r o m  locally read journal 
sources; and
2. there was a s i g n i f i c a n t  d i f f e r e n c e  in the amount 
of technical report use over a ten-year period 
shown by the count from the faculty source 
journals. Hen c e  the e v i d e n c e  indicates that
the model is ca p a b l e  of d e m o n s t r a t i n g  changes or
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trends in use, and the evid e n c e  for this count 
i n d ic at ed that the po tentia l need for i n f o r ­
m a t i o n a l  pu rp oses of the faculty was inc re as ing. 
Further e v i d e n c e  from the c i t a t i o n  counts, based on the 
p u b l i c a t i o n  date of techn ical reports cited c o m p a r e d  to the 
p u b l i c a t i o n  date of the s o ur ce  journals, in d i c a t e d  that 
some technical re po rts  ha ve a very long use ful life. Some 
citations w e r e  not e d  to reports thirty years  old. The 
amount of c i t a t i o n  and the age of the reports cited gave 
an indic a t i o n  of the "demand" for te ch nical  repor ts which 
the authors of the s o urc e articles exhibited. The evide nc e  
from the c i t a t i o n  counts of these samples indicat es that a 
c o l l e c t i o n  of rep o r t s  spanning the last six to ten years 
wo u l d  be re qui r e d  to fulfill fifty to s e v e n t y - f i v e  percent 
of the r e p o r t - n e e d s  of these authors.
The e x p e r i m e n t  whi c h  was disc us sed above and in 
Chapter IV d e m o n s t r a t e d  the ap p l i c a t i o n  of the rese a r c h  
mo d e l  and the d a t a  ob tained  from it. St a t i s t i c a l  tests 
ap pl ied to the e x p e r i m e n t a l  data resulted in the c o n c l u s i o n  
that the q u e s t i o n n a i r e  des ig n is e f f ective in eli ci ting  
the i n f o r ma ti on from  the faculty; that the as s u m p t i o n s  
u n d e r l y i n g  the facult y samp le cita t i o n  counts are valid, 
and that i n f o r m a t i o n  relevant to library se rvices a p p r o p r i a t e  
to the m a t e r i a l  in question, can be obtained. The use of 
the data is not limited in time, per s e , b e c a u s e  the 
ap p l i c a t i o n  can either be r e iter at ed at intervals, or can
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be m a d e  to co m p a r e  d i f f e r e n t  years, to s h o w  trends or 
chan ges  in u s e  as d i s c i p l i n e s  or m a t e r i a l  forms change.
The e x p e r i m e n t  to test the m e t h o d  a p p l i e d  the mod el  
to one te c h n o l o g i c a l  field of study and one type of m a t e r i a l  
H o w e v e r  there is no e v i d e n c e  to in dic a t e  that its a p p l i c a ­
tion is so limited. The m e t h o d  requires only that the users 
and the m a t e r i a l  be sp e c i f i e d  in advance, and that the 
m a t e r i a l  be c a p a b l e  of bei n g  cited in p u b l i s h e d  referenc es . 
Th es e r e q u i r e m e n t s  do not p r e c l u d e  a p p l i c a t i o n  of the 
m e t h o d  to e x a m i n e  the i n t e r d i s c i p l i n a r y  use of a m a t e r i a l  
by a grou p of users dr aw n from s evera l fields of study.
An a p p l i c a t i o n  of that type woul d be d e s i r a b l e  for a s s e s s ­
ing need for m a t e r i a l s  in the librar y in the event that 
one of the fields of study m i g h t  be d i s c o n t i n u e d  f o l lo wi ng 
a u n i v e r s i t y  cu t b a c k  in pr og rams and the li b r a r y  re quir ed  
data on use of the m a t e r i a l  by those users in the re la ted 
fields. This aspect of the m e t h o d ' s  a p p l i c a t i o n  is s u g ­
g e s t e d  as a p o s s i b i l i t y  for a future  inves tigation.
Also, there is e v i d e n c e  that the m e t h o d  is not 
li mited  to e x a m i n a t i o n  of technical or s c i e n t i f i c  m a t e r i a l . 
The i n v e s t i g a t i o n s  of M. S. Batts and W i l l i a m  M i l l e r  have 
sh o w n  that the d i f fe ri ng types of c i t ation s us ed in the 
h u m a n i t i e s  can be s u b d i v i d e d  and the " s u b s t a n t i v e "  c i t a ­
tions di st i n g u i s h e d .  (7,52) T h e re fo re the v a r i a t i o n s  in 
c i t a t i o n  pr a c t i c e s  in the h u ma nitie s or oth er  n o n - t e c h n o -
95
logi cal  fields do n ot  a p pear to be a d e t e r r e n t  to the use 
of this method. Such e v i d e n c e  sug gests that f u tur e i n v e s t i ­
g a t i o n  of the m e t h o d ' s  a p p l i c a t i o n  to these fields wo u l d  
be warra n t e d .
The mo d e l  that was used for the p u r p o s e  of the 
present  e x p e r i m e n t  to i n v e s t i g a t e  the m e t h o d  was desi g n e d  
so that the c i t a t i o n s  could be ide n t i f i e d  and counted 
man ua ll y. H o w e v e r  the m e t h o d  is not li m i t e d  to m a nu al 
app licat io n. The c i t a t i o n  counts, in pa rt icular,  lend 
thems elv es to c o m p u t e r i z e d  searches su ch as those m a d e  to 
p r o d u c e  the S c i e n c e  C i t a t i o n  Index (SCI) and other p u b l i ­
cations p r o d u c e d  by the I n s t i t u t e  for S c i e n t i f i c  Inf orm ation . 
This point w as s p e c i f i c a l l y  e x p l o r e d  d u r i n g  the cou rse of 
the ci ta t i o n  p r o c e du re s. The p u b l i s h e r s  of SCI pr ov id ed
a s s u r a n c e  that it was bo th p o s s i b l e  to p r o g r a m  for such
*a service, and c o m m e r c i a l l y  f e a s i b l e  to do so. A l t h o u g h  
a c o s t / e f f e c t i v e n e s s  an al ysis w as  b e y o n d  the scop e of this 
study, such an an al ys is is a l og ical e x t e n s i o n  of the 
research. A f u t u r e  stu dy mig ht be d i r e c t e d  toward d e v e l o p ­
m e n t  of a c o s t / e f f e c t i v e n e s s  model, u t i l i z i n g  library input 
i n f o r m a t i o n  from the p r e s e n t  model, su ch as the lists of 
s o u r c e  journal s, and id e n t i f y i n g  the cost v a r i a b l e s  
a s s o c i a t e d  w i t h  c o m p u t e r i z e d  se arc h e s  to d e rive the samp le  
da ta .
* T e l e p h o n e  c o n v e r s a t i o n  w i t h  Mr. M i c h a e l  E. D. Koenig, 
E x e c u t i v e  A s s i s t a n t  to the E x e c u t i v e  D i r ector,  Insti tu te for 
S c i e n t i f i c  In fo r m a t i o n ,  June 28, 1974.
96
A summa ry of the r e s e a r c h  w o u l d  not be com pl ete  
w i t h o u t  not ing that the data r e s u l t i n g  from a p p l i c a t i o n  of 
the mod e l  do not pr o v i d e  d e cisions . They r e q u i r e  analysis 
w h i c h  can lead to r e c o m m e n d a t i o n s  or deci sions . However, 
this is also true of the p r e s e n t  o p e r a t i o n a l  data av ailable 
w i t h i n  a library s y s t e m  such as c i r c u l a t i o n  statistics.
They do not provide decisio ns, in themselves, but simply 
pr o v i d e  a q u a n t i t a t i v e  basis for analysis.
The meth od  d e s i g n e d  to m e e t  the research ob jectives 
provi d e s  library m a n a g e m e n t  w i t h  da ta on use of materi al s  
from sources unbiased by library o per at ions. It is direc tly  
r el at ed to specific user groups and t h e re fore appli c a b l e  
as need ed w h e n  programs  or p r i o r i t i e s  change. It is 
d i r e c t l y  ap pl i c a b l e  to the four s p e c i f i c  types of use which 
a u n i v e r s i t y  library has the r e s p o n s i b i l i t y  to serve. 
T h e r e f o r e  it adds a new d i m e n s i o n  to the u n i v e r s i t y  library 
d ir ec tor's ability to assess the library c o l l e c t i o n  and the 
a s s o c i a t e d  services. The m e t h o d  itself, howev er,  is limited 
to the pr o v i s i o n  of data. It is h o p e d  that this i n v e s t i g a ­
tion will provide a stimul us for further r e s e a r c h  to 
de v e l o p  a deci si on mo d e l  ba sed on this m e t h o d  to d e t ermin e 
needs for materials  in u n i v e r s i t y  libraries .
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A P P E N D I X  I: The Que st i o n n a i r e
Exhibit 1
E N G I N E E R I N G  F A C U L T Y  INTER VI EW 
QUESTIO N N A I R E ,  W I T H  COVER LETTERS
UNIVERSITY OF OKLAHOMA INTEROFFICE COIvH.IUNlCATION
COLLEGE OF ENGINEERING
OFFICE OF TIIE DEAN
To College of Engineering Faculty______  April 9, 1973_______________
F r o m  Win. R. U p t h e g r o v e ________ Subject Attached Questionnaire
As you are aware, the College of Engineering has been the beneficiary 
of several studies of library activities that have been completed in conjunction 
with the library systems management program. To a very major degree, the 
new library fa c ilitie s  are a direct result of the efforts and in itia tive  of 
this group.
The attached interview/survey form is part of a study that Nancy Boylan 
is completing under the supervision of Ray Lutz. I t  would be helpful to her 
and potentially very helpful to the College library fac ilities  i f  you could 
take time to f i l l  i t  out. Any questions regarding this should be referred 






THE DATA REQUESTED IS BEING GATHERED PURSUANT TO RESEARCH FOR A 
DOCTORAL DISSERTATION IN THE LIBRARY SYSTEŒ MANAGEMENT PROGRAM,
SCHOOL OF INDUSTRIAL ENGINEERING. ALL INFORMATION SUPPLIED BY 
YOU IS CODED AND WILL BE MAINTAINED IN COMPLETE COIfFIDENGE.
TO AID IN THE COMPLETION OP THE ATTACHED FORM THE FOLLOWING EXPLANATION 
IS PROVIDED:
ACTIVITIES PERFORMED: Please consider only tho last three
academic years, 1970-71, 1971-72, 1972-73 OR 
the time from your appointment at the University 
of Oklahoma, If more recent than 1970-71.
TECHNICAL REPORTS: The definition for this study Is any
report of federally sponsored research available 
from the Atomic Energy Commission (A3C), National 
Aeronautics and Space Administration (NASA), or 
National Technical Information Service (NTIS - 
formerly the Clearinghouse). Include In the latter 
reports from the Defense Documentation Center (DDC). 
NOTE: companies frequently supply reports which may 
have been sponsored by federal funds and therefore 
would meet the above definition. If you are unsure 
Include all reports which you believe might be of 
this type In response to your use of technical reports.
PLEASE EITHER COMPLETE THE QUESTIONNAIRE AND LEAVE IT IN THE ENVELOPE 
HELD BY THE DEPARTMENTAL SECRETARY OR LEAVE WORD WITH HER FOR ME TO 
SCHEDULE AN APPOINTMENT WITH YOU IP YOU WISH ME TO BE PRESENT TO 
CLARIFY ANY AMBIGUITIES OR ANSWER ANY QUESTIONS YOU MiAY HAVE. YOUR 
PARTICIPATION IN THIS STUDY IS MUCH APPRECIATED.
Thank you.
Nancy Boylan, HEW Fellow, Library Systems Management Program
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College of Engineering 
Department or School Coda no. Respondent Code no.
1. Please chock the activities you have 
performed at any time In tho stated 
period (last 3 academic years or 
time of appointment If less than 
3 years);
A- Course preparation 
prior to term:___
Ag Course preparation 
during term: ___
A, Joui'nal article 
.preparation:
A^ Monograph (book) 
preparation:





A 0 Research Project
unsponsored by out­
side funding:_____




2. Please check those activities 
with which you have used, or 
tend to use technical reports;
ROTE; IP YOU HAVE NOT INDICATED USE OF TECHNICAL REPORTS IN 
CONNECTION WITH ANY OP TEE ACTr/ITIES IN QUESTION 1, PLEASE OMIT 
QUESTIONS 3, 4, AND 5. CONTINUE WITH QUESTION 6 .
Ill
3* Pldase check one time box below for each of the activities for 
which you tend to use technical reports. Check the box in terms 
of the time you feel you could and would wait to receive the 
report. Times are mutually exclusive. Select the time period 
which best represents your usual need for that activity.
I.,
If not on 
hand locally 
won't bother:






























I|. Prom what aourcoa do you tend to get Initial information 
or referencea to technical reporta you want to use? 
Please check any or all of the boxes corresponding to 
the sources of such information which you have used to 
learn of technical reports:
8 ^ Colleague or friend
Sg Reference cited in an article or 
other publication:______________
Literature searches (subject or other)
Examples of possible sources 
of such searches:
ABC'S Nuclear Science Abstracts
RASA 'S STAR
"Pa s t" Announcements
Defense Documentation Center (DDC) 
search performed on request with 
contract user number authorization
Sr Other (specify);
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5» Prom what aource(s) do you actually got tho roports 
tbemselvea? Pleaso check any and all boxes relating 
to the sources you have used. Please limit your 
answer to those used while at the University of 
Oklahoma.
0,U, Library Collection;
Co O.U. Library interlibrary loan or 
spécial purchase order service:
C3 Other Academic Library locally:^
Other Academic Library non-looal:_
Special (company) Library locally:
Special (company) Library non-local:
Cy Special (government) Library locally:_
Cq Special (government) Library non-local:
Co Contract Officer responsible for 
sponsored research project:____
®10 from Agency supportingsponsored research project:___
Oil Other (specify):_
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6* Please assume the library hss In Its collection all of the materials 
listed below. An unusual circumstance has caused the library to 
determine that It will remove all of an entire category. You are 
asked to specify which category should be removed first (you would 
miss it least), next, and so on. Use ranking numbers of 1 to 5 
to Indicate 1st removal (#1), 2d removal (#2), etc. Therefore 
these ranked numbers will Increase from 1 to 5 In ascending order 




Product information and 
specifications ;______
Technical reports:
7. Please list the research journals (articles primarily devoted to 
research) which you either subscribe to personally or otherwise 
read regularly as each issue is published. Since many Journals 
have similar abbreviations please don't use abbreviated titles. 
List oach as fully as possible. Use the back of this sheet if 
necessary.
Thank you for your cooperation. Should you wish to comment on the 
questionnaire please use tho back of this sheet for that purpose.
EXHIBIT 2
FACULTY RESPONSE TO QUESTIONS 





Technical Repor t Use
Question Three 
Wait Time
Amount of Time Lag Willing 
To Wait









Wks . 4-6 Wks.
n % n % n %
Course preparation prior 
to term: 60 94% 31 52% 45 11 24% 23 51% 11 24%
Course preparation during
term : 63 98% 35 56% 48 30 63% 15 31% 3 6%
^3 Journal article prepara­tion; 56 88% 45 80% 48 4 8% 23 48% 21 44%
Monograph (book) pre­
paration : 13 20% 8 62% 20 1 5% 6 30% 13 65%
Short course/seminar 
preparation: 35 55% 17 49% 32 a 25% 18 56% 6 19%
^5 Conference/society meeting preparation: 53 83% 32 60% 46 8 17% 30 65% 8 17%
Research proposal pre­
paration: 59 92% 50 85% 51 20 39% 19 37% 12 24%
^8 Research project un­sponsored by outside 
fund ing: 47 73% 31 66% 36 4 11% 12 33% 20 56%
Research project 
sponsored by outside 
funding: 40 63% 35 88% 37 4 11% 14 38% 19 51%
A ĵ q Other (specify): Only Five Responses Included Other Activities.
EXHIBIT 3
FACULTY RESPONSE TO QUESTIONS FOUR AND FIVE 
Question Four Question Five
Source(s) of Initial Information about 
reports needed for use: \
Total number who responded = 60
technical Source(s) of technical reports used 




O.U. Library Collection: 35 58%
Colleague or friend:




O.U. Library Interllbrary 
loan or special purchase 
order service:










Other Academic Library 
non-local :







Special (company) Library 
non-local : 8 13%
^7 Special (government) Library locally : 5 8 %
Special (government) Library 
non-local: 9 15%
S Contract Officer responsible for sponsored research 
project: 2 0 33%
ClO Directly from Agency supporting sponsored research project: 30 50%
Cll Other (specify): these responses tended to duplicate the choices 
1 -1 0 , above. 16 27%
o\
A P P E N D I X  II: Faculty En g i n e e r i n g  Sample
E XHIBIT 1 
F ACULTY E N G I N E E R I N G  SAMPLE 
LIST OF SOURCE JOURNALS
1. A I A A  Journal, (American Institute of Ae r o n a u t i c s  and
As t r o n a u t i c s )  1971 only,
2. AIC h E  Journal. (American I n s titute of Chemical Engineers)
19.71; 1961.
3. A m e r i c a n  Ceramic Society. Journal. 1971; 1961,
4. AIIE Transactions. (American Institute of Industrial
Engineers) 1971 only.
5. A m e r i c a n  Scientist. 1971; 1961.
6 . A m e r i c a n  Society of M e c h a n i c a l  Engineers ( A S M E ) . Trans- •
actions. Series E. Journal of Applied Mechanics.
1971; 1961.
7. A m e r i c a n  Statistical Association. Journal. 1971; 1961,
8 . A s s o c i a t i o n  for Computing M a c h i n e r y  (ACM). Communications
19.71; 1961.
9. A s s o c i a t i o n  for Computing M a c h i n e r y  (ACM). 1971; 1961.
10. A u t o m o t i v e  En g i n e e r i n g  (SAE Journal). 1971; 1961.
11. Corrosion. 1971; 1961.
12. E n v i r o n m e n t a l  Science and Technology. 1971 only.
13. lEE T r a n s a c t i o n  on "lectron Devices (IRE Transactions).
1971; 1961.
14. Institute of Electrical and E l ectronic E n g ineers (IEEE).
Pr o c eedings. (IRE Proceedings). 1971; 1961,
15. J ournal of Aircraft, 1971 only.
16. Journal of Applied Meteorology. 1971 only,
17. Journal of P e t r o l e u m  Technology. 1971; 1961,
18. M a n a g e m e n t  Science. 1971; 1961.
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19. Nuclear S cience a.nd Engineering. 1971; 1961,
20. Physical Review, 3d Series. Se c t i o n  A. G e n e r a l  Physics,
(Physical Review). 1971 sampled. 1961 volume, 
examined in four library co l l e c t i o n s  lacked any table 
of contents or other means to d e t e r m i n e  the n u mber of 
artic l e s  in the v o l u m e  accu r a t e l y  e n o u g h  to pe r f o r m  
the random sample,
21. T r a n s p o r t a t i o n  Research. 1971 only.
22. Water P o l l u t i o n  and Control F e d e r a t i o n  Journal. 1971;
1961. (Note: This title also included in the Natio n a l  
En g i n e e r i n g  Sample.)
EX H I B I T  2 
FACULTY E N G I N E E R I N G  SAMPLE 
C I T A T I O N  COUNT D A T A  SUMMARY, N U M B E R  TOTALS
D E S C R I P T I O N  1971 1961
1. Number of Journal Titles in Sample: 22 15
2. Number of Articles in Volumes: 3,205 1,571
3. Number of Articles in Sample: 1,106 491
4. Number of Sample Articles Citing
References: 1,033 371
5. Total Number of Refe r e n c e s  Cited: 16,167 4,580
6 . Total Number of Citations to Jo u r n a l
A rticle References: 10,050 3,139
7. Total Number of Citations to Other
P u b lished Reference: 6,117 1,441
8 . Total Number of Citations to T e c h ­
nical Report References 1,527 222
a. To AEC Reports: 285 117
b. To N A S A  Reports: 476 15
c. To NTIS Reports: 253 4
d. To Other Reports: 513 8 6
9. The Subset of Articles Citing T e c h ­
nical Report R e f e r e n c e s  in Item 8 : 423 106
a. Total Number of R e f e r e n c e s  Cited; 8,259 1,912
b. Total Number of Citations to
Journal Ar t i c l e  References: 4,422 1,218
c. Total Number of Citations to
Other Pu b l i s h e d  References: 3,837 694
d. Total N u mber of Citations to
Technical Report References: 1,527 222
(Item 8 , above)
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EXH I B I T  3 
F A C U L T Y  E N G I N E E R I N G  SAMPLE 
CITATION COUNT D A T A  SUMMARY, P E R C E N T A G E S
D E S C R I P T I O N  1971 1961
1. P e r c e n t a g e  of A r t i c l e s  in Sample
Citing References: 93% 89%
2. P e r c e n t a g e  of Cit a t i o n s  to Journal
A r t i c l e  References: 62% 69%
3. P e r c e n t a g e  of C i t ations to Other
P u b l i s h e d  R eferences: 38% 31%
4. P e r c e n t a g e  of C i t ations to 
T e c hnical Reports
a. Of C i t ations to Total P u b lished
References: 9 % 5 %
b. Of Citations to Other Published
References: 25% 15%
5. The Subset of Articles Citing T e c h ­
nical Reports
a. P e r c e n t a g e  of Sample Articles
Citing References: 41% 29%
b. P e r c e n t a g e  of Ci t a t i o n s  to Journal
A r t i c l e  References: 54% 64%
c. P e r c e n t a g e  of C i t ations to Other
P u b l i s h e d  R e f e r ences: 46% 36%
d. P e r c e n t a g e  of Citations to Tec h n i c a l  
Report R e f e r e n c e s
(1) Of C i t ations to Total Published
References: 18% 12%
(2) Of Citations to Other Pub l i s h e d
References: 40% 32%
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E X H I B I T  4 
FACULTY E N G I N E E R I N G  SAMPLE 
CITATION COUNT D A T A  SUMMARY, 95% C O N F I D E N C E  LIMITS
95% C o n f i d e n c e  Limits For P r o p o r t i o n s  From the Citation Count 
Data Using:
P±Z„/2
w h e r e  p = the p r o p o r t i o n  
q = 1 -p
: = 1-9*
D E S C R I P T I O N
1. P r o p o r t i o n  of Other 
P u b l i s h e d  References 
Among Total References:
2. P r o p o r t i o n  of Technical 
Report References Among 
Total References:
3. P r o p o r t i o n  of T e c hnical 
R e port References 
Among Other Published 
Ref e r e n c e s :
4. P r o p o r t i o n  of Authors 
(source articles) Citing 
T e c h n i c a l  Report 
R efer e n c e s  Among All 
Source Articles Citing 
Ref e r e n c e s :
5. Subset: Authors Citing 
T e c h n i c a l  Report
Ref erences
a. P r o p o r t i o n  of Other 
P u b l i s h e d  References 
Among Total R e f e r ­
ences :
1971















D E S C R I P T I O N  Lower < p < Upper Lower < p < Upper
5. b. P r o p o r t i o n  of T e c h ­
nical: .1765 .1849 .1933 .1017 .1161 .1305
c. P r o p o r t i o n  of T e c h ­
nical Report 
R e f e r e n c e s  A m o n g  
Other Pu b l i s h e d
References: .3825 .3980 .4135 .2852 .3199 .3546
EXH I B I T  5 
F A C U L T Y  E N G I N E E R I N G  SAMPLE 
CITA T I O N  COUNT D A T A  SUMMARY, N U M B E R  OF T E C H N I C A L  R EPORTS 
CITED, LISTED BY DATE OF PUBLICATION, 1971 SAMPLE
Y EAR N U M B E R Y E A R NUMBER
19.71 23 1951 19
1970 94 1950 1 1
1969 228 19.49 9
1968 172 1948 5
1967 154 1947 16
1966 131 1946 4
1965 109 1945 3
1964 99 1944 6
1963 63 1943 2
1962 55 19 4 2 6
1961 46 1941 1
1960 38 1940 Q
1959 35 1939 2
1958 28 1938 1
195 7 28 1937 0
1956 28 1936 0
1955 28 1935 3
1954 26 1934 1
1953 15 1933 3
1952 15 NO DATE: 2 0
TOTAL N U M B E R  OF R EPORTS IN SAMPLE :
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EXH I B I T  6 
FACULTY E N G I N E E R I N G  SAMPLE
c i t a t i o n  c o u n t  d a t a  s u m m a r y , n u m b e r  o f  t e c h n i c a l  r e p o r t s
CITED, L I S T E D  BY DATE OF PUBLICATION,
1961 SAMPLE
YEAR N U M B E R Y E A R NUMB
1961 7 1946 2
1960 30 1945 0
1959 43 1944 7
1958 27 1943 1
1957 2 2 1942 1
1956 16 1941 0
1955 14 1940 0
1954 18 1939 0
1953 14 1938 0
1952 2 1937 0
1951 6 1936 0
1950 6 1935 0
1949 0 1934 0
1948 0 1933 1
1947 1 NO DATE: 4
TOTAL N U M B E R  OF REPORTS IN SAMPLE : 2 2 2
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A P P E N D I X  III: National En g i n e e r i n g  Sample
EXHIBIT 1 
NA T I O N A L  E N G I N E E R I N G  SAMPLE 
LIST OF SOURCE JOURNALS
1. A c c i d e n t  P r e v e n t i o n  and Analysis. 1971 only.
2. A c o u s t i c a l  Society of America. Journal. 1971; 1961.
3. Air P o l l u t i o n  Control A s s o ciation. Journal. 1971; 1961.
4. A m e r i c a n  Society for In f o r m a t i o n  Science. Journal.
(American Documentation.) 1971; 1961.
5. A m e r i c a n  Society of Civil Engineers. S t ructural Division.
Journal. 1971; 1961.
6 . A m e r i c a n  Water Wor k s  Association. Journal. 1971; 1961.
7. A p p l i e d  Physics Letters. 1971 only.
8 . ChemTech. 1971 only.
9. IEEE T r a n sactions of Comm u n i c a t i o n s  Technology.
(IRE Transactions.) 1971; 1961.
10. IEEE T r a n s a c t i o n s  on I n s t r u m e n t a t i o n  and Measurement.
(IRE T ransactions.) 1971; 1961.
11. IEEE Tran s a c t i o n s  on Magnetics. 1971 only.
12. I n t e r n a t i o n a l  Journal of N o n d e s t r u c t i v e  Testing. 1971 only,
13. I n t e r n a t i o n a l  Journal of Powder M e t a l lurgy. 1971 only.
14. Jou r n a l  of Cellular Plastics. 1971 only.
15. M e t a l l u r g i c a l  Transactions. 1971 only.
16. P h o t o g r a m m e t r i c  Engineering. 1971; 1961.
17. R e m o t e  Sensing of Environment. 1971 only.
18. SAMPE (Society of A e r o s p a c e  M a t e r i a l s  and Process
Engineers) Quarterly. 1971 only.
19. S ociety of P e t r o l e u m  Engineers. Journal. 1971; 1961.




21. T e l e c o m m u n i c a t i o n s .  1971 only.
22. U.S. N a t i o n a l  Bureau of Standards. Journal of Research.
Section B. M a t h e m a t i c a l  Sciences. 1971; 1961.
23. Wa t e r  P o l l u t i o n  Control Federation. Journal. 1971; 1961 
(Note: This title also included in the F aculty 
E n g i n e e r i n g  Sample.)
EXHIBIT 2
N A T I O N A L  E N G I N E E R I N G  SAMP.LE 
CITA T I O N  COUNT D A T A  SUMMARY, N U M B E R  TOTALS
D E S C R IPTION 1971 1961
1. Number of J ournal Titles in Sample: 23 11
2. Number of Artic l e s  in Volumes: 3,412 996
3. Number of Artic l e s  in Sample: 665 284
4. Number of Sample Articles C i t i n g
References: 486 220
5. Total Number of R e f e r e n c e s  Cited: 5,773 2,668
6 . Total Number of Citations to J o u r n a l
Article References: 3,807 1,868
7. Total Number of Citations to Other
Published References: 1,966 800
8 . Total Number of Citations to T e c h ­
nical Report Refereences: 187 90
a. To AEC Reports: 16 15
b. To N A S A  Reports: 28 1
c. To NTIS Reports: 69 6
d. To Other Reports: 74 6 8
9. The Subset of Articles C i t i n g  T e c h ­
nical Report R e ferences in I t e m  8 : 101 39
a. Total Number of R e f e r e n c e s  Cited: 1,991 1,044
b. Total Number of C i t a t i o n s  to
Journal Ar t i c l e  References: 1,139 795
c. Total Number of C i t a t i o n s  to
Other P u b lished References: 852 249
d. Total Number of C i t a t i o n s  to
Technical Report Refere n c e s :  187 90
(Item 8 , above)
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E X H I B I T  3 
N ATIO N A L  E N G I N E E R I N G  SAMPLE
CITATION COUNT D A T A  SUMMARY, P E R C E N T A G E S
D E S C R I P T I O N  1971
1. Percentage of A r t i c l e s  in S a m p l e
Citing References: 73%
2. P e rcentage of C i t ations to J o u r ­
nal Article References: 6 6 %
3. Percentage of Ci t a t i o n s  to Oth e r  
Published References: 34%
4. Percentage of C i t a t i o n s  to 
Technical Rep o r t s
a. Of Citations to Total P u b l i s h e d  
References : 3%
b. Of Citations of Other P u b l i s h e d  
References: 10%
5. The Subset of A r t i c l e s  Citing 
Technical Reports
a. P e r c e n t a g e  of Sample A r t i c l e s
Citing References: 21%
b. Perce n t a g e  of C i t a t i o n s  to J o u r ­
nal A rticle References: 57%
c. Perce n t a g e  of Citations co
Other P u b l i s h e d  References: 43%
d. Perc e n t a g e  of Citations to 
Technical Report Refer e n c e s
(1) Of C i t ations to Total
Pu b lished References: 9%
(2) Of C i t ations to Other













EX H I B I T  4 
N A T I O N A L  E N G I N E E R I N G  SAMPLE  
CI T A T I O N  COUNT D A T A  SUMMARY, 95% CONFI D E N C E  LIMITS
95% C o n f i d e n c e  L i mits For P r o p o r t i o n s  F r o m  the C i t a t i o n  
Count Data Using:
p+ Za / 2
w h e r e  p = the p r o p o r t i o n  
q = 1 -p
=0/2 = 1 -9*
D E S C R I P T I O N 1971 1961
L o w e r  < p < Upp e r  Low e r  < p < Upper
1. P r o p o r t i o n  of Other 
P u b l i s h e d  Refer e n c e s 
Among Total 
R e ferences :
2. P r o p o r t i o n  of T e c h ­
nical Report R e f e r ­
ences Among Total 
R efe r e n c e s  :
3. P r o p o r t i o n  of T e c h ­
nical Report R e f e r ­
ences Amo n g  Other 
P u b l i s h e d  References:
4. P r o p o r t i o n  of Au t h o r s  
(source articles) Citing 
T e c h n i c a l  Report R e f ­
erences Among All Source 
A r t i c l e s  Citing R e f ­
erences :
5. Subset; A uthors Citing 
T e c h n i c a l  Report 
R e ferences
a. P r o p o r t i o n  of Other 
P ub l i s h e d  Refer e n c e s 
Among Total R e f e r ­
ences :
3283 .3406 .3528 .2825 .2999 .3172
.0278 .0324 .0370 0269 .0337 ,0405
.0821 .0951 .1081 .0906 .1125 .1344
.1717 .2078 .2439 .1268 .1773 .2277
4062 .4279 .4497 .2127 .2385 .2644
131
132
D E S C R I P T I O N
5. b. P r o p o r t i o n  of T e c h ­
nical Report R e f e r ­
ences Among Other 
Published 
R e ferences :
c. P r o p o r t i o n  of T e c h ­
nical Report R e f e r ­
ences Among Other 
Pu b l i s h e d  
R e ferences :
1971 1961
Lower < p < Upper Lower < p < Upper
.0811 .0939 .1067 .0692 .0862 .1032
.1917 .2195 .2473 .3018 .3614 .4211
e x h i b i t  5
N A T I O N A L  E N G I N E E R I N G  SAMPLE 
C I T A T I O N  COUNT DATA SUMMARY, N U M B E R  OF TE C H N I C A L  REPORTS CITED, 
LISTED BY DATE OF PUBLICATION, 1971 SAMPLE
Y E A R N U M B E R Y E A R N U M B E R
1971 2 1951 0
1970 28 1950 0
1969 34 1949 0
1968 35 1948 0
1967 18 1947 0
1966 19 1946 0
1965 1 1 1945 0
1964 1 1 1944 0
1963 8 1943 2
1962 4 1942 0
1961 5 1941 0
1960 1 1940 0
1959 0 1939 0
1958 1 1938 0
1957 1 1937 0
1956 0 1936 0
1955 1 1935 0
1954 1 1934 0
1953 3 1933 0
1952 2
TOTAL N U M B E R  OF REPORTS IN SAMPLE: 187
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EXHIBIT 6
N A T I O N A L  E N G I N E E R I N G  S A MPLE
COUNT DATA SUMMARY , N U M B E R  1OF T E C H N I C A L
CITED, L I S T E D  BY DATE OF :PUBLICATION,
1961 SAMPLE
Y E A R N U M B E R Y E A R SAMPLE
1961 0 1946 1
1960 8 1945 0
1959 15 1944 1
1958 2 1 1943 0
1957 9 1942 0
1956 13 1941 0
1955 6 1940 0
1954 5 1939 0
1953 3 1938 0
1952 2 1937 0
1951 3 1936 0
1950 1 1935 0
1949 1 1934 0
1948 1 1933 0
1947 0
T O T A L N U M B E R  OF R EPORTS IN SAMPLE: 90
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A P P E N D I X  IV: Tables C o m paring the Data for 
the Two Citation Counts for 
Both 1971 and 1961
SUMMARY TOTALS OF NUMBERS OF TITLES SAMPLES, NUMBERS OF ARTICLES IN 
VOLUMES, NUMBERS OF ARTICLES IN SAMPLES, NUMBERS OF SAMPLED ARTICLES 
WHICH CITED REFERENCES, AND TOTAL NUMBERS OF REFERENCES CITED













Number of Journal Titles in 
Sample 23 2 2 1 1 15
Number of Articles in 
Volumes 3,412 3,205 996 1,571
Number of Articles in 
Sample 665 1,106 284 419
Number of Sample Articles 
Citing References 486 1,033 2 2 0 371
Total Number of
References Cited: N = 5,773 16,167 2,268 4,580
U)o\
TABLE 1.
SUMMARY TOTALS OF REFERENCES CITED, TOTALS OF REFERENCES 
TO JOURNAL ARTICLES, TOTALS OF REFERENCES TO OTHER 
MATERIALS, AND TOTALS OF REFERENCES TO TECHNICAL REPORTS













Total Number of References 
Cited 5,773 16,167 [ 2 , 6 6 8 4,580
Total of References to 
Journal Articles 3,807 10,050 1 , 8 6 8 3,139
Total of References to 









1,527 90 2 2 2
U)
TABLE 2,
TOTAL NUMBER OF ARTICLES CITING REFERENCES, 
PERCENTAGE OF ARTICLES CITING REFERENCES, 
NUMBER OF ARTICLES CITING TECHNICAL REPORT 
REFERENCES, AND PERCENT OF ARTICLES CITING 
TECHNICAL REPORTS THAT CITE REFERENCES



















Percent of Articles Citing 
References 73% 93% 77%
1
... - . j
!
89% 1
Number of Articles Citing 







Among the Articles Citing Ref­
erences Percentage Citing 






TECHNICAL REPORTS SHOWING TOTAL, NUMBER, AND 
PERCENTAGES CITED IN REFERENCES CITED FROM 
BOTH LISTS AND BOTH YEARS OF TITLES SAMPLES













Total Number of References 
Cited N = 15,773 1 16,167 i 2 , 6 6 8 4,580




187 1 1,527 I 90 2 2 2






Percent of References 
Other Than Journal 
Article References: 1 0 % 25% 1 1 % 15%
wVO
TABLE 4.
FROM ARTICLES CITING TECHNICAL REPORTS, TOTALS OF REFERENCES 
CITED, TOTALS OF REFERENCES TO JOURNAL ARTICLES, TOTALS OF 
REFERENCES TO OTHER MATERIALS, AND TOTALS OF REFERENCES TO
TECHNICAL REPORTS













Total Number of 
References Cited 1,991 8,259 1,044 1,912
Total of References to 
Journal Articles 1,139 4,422 795
i
1,218
Total of References to 





Total of References to 
Technical Reports 187 1,527 90 2 2 2
)-■*-c>o
TABLE 5.
FROM ARTICLES CITING TECHNICAL REPORTS,
NUMBER AND PERCENT OF TECHNICAL REPORTS CITED













Total Number of References 
Cited by Authors Citing 
Technical Reports 1,991 j 8,259
1
1,044 1,912
Number of References to 
Technical Reports 187 1,527 90 2 2 2
Technical Reports Cited:
Percent of All 
References 9% 18% 9% 1 2 %
Percent of Non-Journal 
Article References 2 2 % 40% 36% 32%
JÏ-
TABLE 6.
COMPARISON OF THE PERCENTAGES FROM 
THE TOTAL SAMPLE AND THE SUB-SAMPLE













Percentage of Technical 
Reports of All 
References 3% 9% 3% 5%
Percentage of Technical 
Reports of Non-Journal 
References 1 0 % 25% 1 1 % 15%
Percentage of Articles 
Citing Technical Reports 2 1 % 41% 18% 29%
Percentage of Technical 
Reports of All References 
in Articles Citing 
Technical Reports 9% 18% 9% 1 2 %
Percentage of Non-Journal 
References in Articles 
Citing Technical Reports 2 2 % 40% 1 36% 32% 1
ro
TABLE 1.
